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ABSTRACT 

The  report  describes  activities  and  results  of  a 
project  to  identify  communication  characteristics  that  would  help 
match  augmentative  communication  system  (ACS)  capabilities  to  the 
needs  of  nonoral  children.  Ss  had  a  variety  of  handicapping 
conditions,   including  cerebral  palsy  and  other  developmental 
disabilities.   Introductory  sections  cover  the  following  topics 
(sample  subtopics  in  parentheses):   initial  assessment  (components 
including  interviews,  underlying  theoretical  principles);  a 
systematic  approach  for  choosing  thp   in terf ac^s  for  assistive  devices 
(case  studies  illustrating  selection  of  control  site  and  interface 
and  testing  of  the  combination);  assessment  of  the  nonoral 
individuals*  abilities  (a  test  battery  designed  to  identify  the  most 
functional  symbol  system,  estimate  potential  level  of  sophistication, 
and  diagnose  performance  deficiencies).  Additional  papers  report  on  a 
multivariate  analysis  of  perceived  communication  needs  of  nonspeaking 
children;  evaluation  of  four  types  of  ACS  (voice  output,  scanners, 
printed  output,  and  cotnmunicat ion  boards  and  books);  a  method  for 
relating  speaking  and/or  writing  impaired  clients*  goals  and  skills 
to  the  characteristics  of  ACS;  evaluation  of  the  assessment  procedure 
in  terms  of  outcome  and  flow;  and  results  of  a  questionnaire  rating 
the  efficacy  of  the  match  between  the  S  and  the  recommended 
communication  system.  Comprising  nearly  one  half  of  the  document,  11 
appendixes  include  assessment  forms  and  materials  and  information  on 
hardware  and  software  used  on  the  project.  (CL) 
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"  Section  1  . 

I ntroductlon 


I nlroduc  ti  on 


In  our  initial  grant  proposal  we  noted  that  the  field  of  non-v  ral  communi- 
cation vyos  rapidily  if  not  systematically  developing.     Many  new  avigmentet  i  ve 
communication  systems  (ACSs)  were  being  introduced  into  the  commercial  market- 
place.     Operator  requirements  and  system  features  were,  however,  not  sufficiently 
specified  to  provide  a  good  basis  on  which  to  match  the  hardware  to  user  needs 
and  abilities.     At  the  same  time,  we  suggested  that  systematic  and  exportable 
procedures  to  assess  such  needs  and  abilities  were  not  readily  available. 
Further,  those  two  information  domains,  even  if  existent,  ere  by  themselves  in- 
adequate.    What  was  required  was  a  model  or  set  of  procedures  by  which  these 
domains  could  be  related  to  each  otiier  in  such  ^  way  that  an  appropriate  ACS 
could  be  matched  to  candidate  users.     The  thrust  of  our  project  was  thus  directed 
at  evaluating  ACSs  and  developing  assessment  tools  for  non-oral  children  in  an 
effort  to  approach  the  problem  of  creating  a  match  between  the  non-oral  child- 
ren's goals  and  needs  and  augmentative  communication  system  characteristics. 
Purpose 

The  major  purpose  of  the  project  was  to  identify  communication  characteris- 
tics pertinent  to  matching  augmentative  communication  device  capabilities  to 
the  needs  of  non-oral  children. 

The  objectives  originally  proposed  to  do  this   included  identification  of 
the  following:     critical   features  of  devices,  critical   features  of  human  perfor- 
mance and  a  process  for  selecting  and  tailoring  systems  to  meet  educational  needs. 
Subobject i ves  included  the  following:     specifications  of  procedures  to  character- 
ize devices  in  terms  of  required  user  skills,  development  of  screening  and 
assessment  procedures  of  the  children  and  development  of  follow  up  procedures  once 
the  recommended  system(s)  was  acquired.     These  are  all  discussed  in  detail  in 
the  following  sections.    We  feel  that  the  various  objectives  and  subobjecti ves 


Ikivc  bo(.;n  mcA.  with  v.iryincj  clc()r(HMi  of  success.     lUc  fenlures  of  dnvicc';  iiiul 
liuman  performance  ore  ratlier  well  spelled  out.     A  system  has  been  developtKl  for 
determining  if  the  system  will  meet  education^il  needs  and  since  educational 
environments  usually  involve  communication  skills  common  to  other  communi ca l i on 
systems,  we  have  found  this  to  be  applicable  for  clients  in  other  settings  also. 
The  procedures  for  characterization  of  devices  an-^  screening  and  assessment  pro- 
cedures are  also  described  in  detail   in  the  following  sections.    We  are  not 
completely  satisfied  with  the  development  of  follow  up  procedures.  Vhere 
appears  to  be  some  interesting  work  done  in  this  area  by  Bolton  and  Oishiell 
(1982)  which  involves  structured  observations  of  systems  in  use.    We  fee'  fut 
this  latter  approach  holds  promise  and  should  be  pursued. 
Methods 

Subjects 

The  subjects  consisted  of  ^2  students  in  the  San  Ju?n  and  Sacramen.o  City 
school  districts.     Referrals  were  made  by  giving  letters  to  teachers,  therapists 
and  principals  and  explaining  the  purpose  of  the  grant  to  them.     They  then  sent 
these  letters  to  the  parents  or  guardians  of  any  child  they  felt  would  be  an 
appropriate  referral.    We  initiated  a  screening  with  all  children  whose  parr;''>s 
or  guardians  returned  the  letters.     The  subjects  ranged  bewteen  the  ages  of  5 
and  21  years  at  the  beginning  of  the  project.     They  co     isted  of  30  males  and 
12  females.     The  types  of  disabilities  included  32  ce  ebral  palsied,  k  trauma, 
2  developmental ly  delayed  and  k  others.    Table  1  contains  a  summary  of  the  subjects 
involved  in  the  grant.     In  discussions  of  particular  devices  or  systems,  a  few 
examples  have  been  used  from  the  Assistive  Device  Center  case  load  since  new 
procedures  developed  on  the  grant  were  incorporated  in  our  Center  procedures  as 
well.     This  provided  a  larger  pool  of  individ'J'  is  on  which  to  test  our  theories 
and  procedures. 
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3. 


The  niciterinhi  closcribed  hero  are  those  required  for  asscssdKint  procedure^ . 
The  motcrialii  needed  for  device  chorocteri  nation  would  vary  from  device  to 
device.     Tliey  would  be  those  generally  regarded  as  needed  in  good  engineering 
pract  i  ce . 

Appendix  A  contains  the  initial  assessment  forms.     These  were  developed 
over  a  two  and  a  half  year  period.     A  set  nf  forms  were  originally  developed  and 
used  for  approximately  six  nionths.     The  project  staff  then  critiqued  them  and 
developed  a  new  set.     At  that  time  a  theoretical  model  was  developed  to  look  at 
the  non-oral  communication  process  and  the  forms  were  changed  to  coincide  with 
the  model.     A  critique  seminar  was  then  held  and  some  additional  changes  were 
made.     These  forms  were  used  for  another  six  nx)nths  and  some  minor  changes  were 
again  made.     The  present  forms  have  been  used  for  about  nine  months  with  only 
minor  changes  and  presently  seem  to  meet  the  screening  needs.     Appendix  B  con- 
tains lists  of  materials  needed  to  conduct  the  symbol   type  and  size  section  of 
the  initial  assessment  procedures.     The  materials  for  the  physical   site  selection 
are  discussed  in  section  three. 

Appendix  C  contains  the  interface  assessment  forms.     These  are  also  discussed 
in  detail   in  section  three.    These  pfooedures  have  developed  in  an  iterative 
fashion  over  the  last  few  years.    Appendix  D  contains  a  list  of  materials  needed 
for  cognitive/language  assessment  procedures  which  are  discussed  in  detail  in 
section  four  and  Instructions  and  score  sheets  for  these  procedures. 

The  devices,  systems  and  other  hardware  as  well  as  computer  software  used 
for  assessment  and  implementation  are  documented  in  Appendices  E  through  G. 
Procedures 

All  subjects  received  an  initial   interview.     This  is  described  in  detail 
in  section  two.    A  decision  was  then  made  based  on  the  interview  to  go  on  to  the 
communication  interview,  go  to  the  prelanguage  interview  or  to  stop  because  -the 

/  '7.  '  ^ 


rcifcnMi  w.p,  iruippropr  i.Kr .     The  pro  1  niujunfjc  interview  le.:u.l  *o  ,i  pre  l,ui(jUii(i(^ 
assessment:  and  bnsed  on  the  interview  ond  assessment,   recommendations  were  made. 
The  prelanciuage  interview  (Appendix  H)  and  assessment   (Appendix  I)  were  developed 
to  meet  the  need  to  do  something  with  children  who  did  not  f  ^  t  into  oui'  established 
assessment  flow.     The  prelanguage  forms  and  procedures  have  not  received  extensive 
analysis  and  use.    We  felt  that  it  would  take  us  away  from  our  major  task  to  pro- 
ceed with  them  but  we  see  them  as  a  very  fertile  area  for  future  research. 

The  other  alternative  was  that  the  initial   interview  should  lead  to  an 
initial  assessment.     Based  on  the  results  of  the  initial  assessment  the  subject 
received  either  an  interface  assessment  or  a  cognitive/language  assessment  first 
followed  by  the  other  of  these  two.     These  are  both  also  discussed  in  detail 
in  sections  three  and  four. 

The  goals  of  the  subject  .and  sinnificant  others  were  then  clarified  by  asking 
any  questions  on  the  form  entitled,  "Communication  Goals  and  Questions  Relating 
Them  to  Device  Characteristics,"  (see  section  seven)  which  had  not  already  been 
answered  during  the  preceding  interviews  and  assessments. 

The  matching  procedure  was  then  started  based  on  the  subjects  needs,  goals 
and  abilities  and  the  known  device  characteristics.  The  selection  of  candidate 
devices  is  discussed  in  detail  in  the  section  "Matching  Augmentative  Communica- 
tion Device  Characteristics  to  Client's  Goals  and  Skills,"  section  seven. 

If  Che  system  selected  required  a  limited  vocabulary,  for  example,  due  to 
the  fact  that  the  client  could  not  spell,   the  vocabulary  content  was  discussed. 
Section  five  titled,  "A  Multivariate  Analysis  of  Preceived  Communication  Needs 
of  Non  Speaking  Children"  describes  the  beginning  of  an  approach  to  select 
vocabulary  content  which  we  are  in  the  process  of  developing. 

The  client  then  tried  the  candidate  devices  or  systems.     The  speed  and 
accuracy  were  measured  and  the  subject  and  significant  others  were  asked  to  ex- 
press opinions  concerning  fatigue,  ease  of  use    and  general  preferences.  Based 
on  this  and  previous  information  a  written  recommendation  was  submitted  which 
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5. 

(loser  i  bed  on  idtsil  solution  ond  ttie  coiniiicrci  a  1  devico  or  coirvncrc  h)  1  device  with 
n)odi  ficcitions  which  would  niosL  closely  match  this  solution.     In  some  cnses  two 
or  more  devices  or  systems  were  needed  to  meet  all   the  gools  ond  needs  of  the 
sub  jec t . 

A  meeting  wos  usually  held  following  the  receipt  of  the  recommendation  by 
involved  parties.     Here  the  practicality  of  the  recommendation  was  discussed, 
(luestions  t"insv/(^red  and  implementation  planned.     If  the  system  was  funded,  the 
client  services  branch  of  the  Assis^tive  Device  Center  handled  the  acquisition 
and  fitting  of  the  system  since  the  ^rani  did  not  fund  this  part  of  the  process. 
This  was  usually  handled  through  third  party  payers.     These  included  mainly 
the  involved  school  di  stricts ,  Re-'Monal  Centers,  State  Department  of  Rehabilita- 
tion, California  Children's  Servies,  private  insurance  companies  and  soirxjtimes 
service  clubs  and  parents. 

Once  the  system  was  acquired  we  began  our  follow  up  procedures.     The  first 
portion  of  thi^s  was  a  communication  performance  analysis  described  in  detail  in 
section  nine.     This   involved  time  and  accuracy  measurements  of  system  use  at 
regular  intervals.     Finally  a  questionnaire  was  sent  to  the  significant  others 
working  with  those  subjects  who  received  a  system  and  had  an  opportunity  to  use 
it  before  the  end  of  the  project.     This  included  about  half  of  the  subjects. 
The  results  of  the  questionnaire  are  discussed  in  section  11,  "Perceived  Efficacy 
of  Sys  tems 
Report  Format 

The  following  sections  describe  in  detail   the  various  portions  of  our 
research.     Some  of  the  sections  are  written  as  journal  articles  since  they  have 
already  been  submitted  to  journal'   --r  will  soon  be  submitted.     This  means  that 
there  may  be  some  redundancy,  particularly  in  the  introductory  sections.  It 
has  the  advantage,  however,  of  allowing  one  to  read  each  section  individually 
according  to  your  interest  and  not  needing  to  necessarily  read  the  sections  in 
order .  *  '  • 
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F^)iir  (l('vlc(i  <*Vii  I  u»U  i  oM'i  i)Vc  in  Apptnulix  J.     TIm'«.(^  hnvc  hc'en  ccjinp  I  r  t  since 
the  iosl  intoriin  n^porl.     ApptMK'ix  K  contains  i\  copy  oT  thi*  iu^W!>  1  e  l  ler  '^ent  lo 
participants  in  the  qrnnt. 
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Table  ] 


Profiles  of  Subjects  Who  Participated  in  thi  Project 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


15 


12 


10 


Ambulatorv 


no 


yes 


no 


yes 


no 


Disability 


iiead  injury 


cleft  palate, 
lieart  and 
respiratory 
problems 


cerebral 
palsy 

developmen- 
tal ly  delayed 


cerebral 
palsy 


Present 
Communication 

Skills 


yes/no  respo  es, 
screaming 


gestures,  some 
sign  language, 
screaming 


some  yes/no, 
screaming 

Ariierican  Sign 
Language 


Coals 


yes/no  responses 


1)  school - 
worl< 

2)  express 
needs 

1)  express' 
ing 

feelings 

2)  exten- 
sion of 
atten- 
tion to 
task 

gain  atten- 
tion 

express 
wants, 
needs, 
ideas 


1)  express 
needs 

2)  spon- 
taneous 
conver- 

•  sation 

3) '  indepen- 

dent ' 


Symbol 
Syster. 


pictures 
reading 


American 
Sign 
Language 


American 

Sign 
Language 
photo- 
graphs. 
Bliss 
pictures 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


8-2 

2nd  grade 


3-6 


pre- language 


pre- language 


00 
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Table 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


10 


152 


15 


#55 


20 


17 


14 


ERIC 


Ambulatory 


no 


no 


no 


no 


Disability 


cerebral 
palsy 


cerebral 
palsy 


cerebral 
palsy 

cerebral 
palsy 


Present 

Comiiiunlcation 

Skills 


yes/no  responses 


yes/no  responses, 
pointing,  spe- 
cialized signs 

violent  behavior 


eye  movement 
yes/no  responses 


Goals 


1)  express 
basic 
needs 

2)  faster 
communi 
cation 

3)  indepen 
dent 

mobility 

express 
complex 
ideas 

express 
■  ^Ings 

1)  faster 
communi 
cation 

2)  inde- 
pendent 
communi 
cation 
and 

mobility 

3)  portable 
communi 
cation 


Symbol 
System 


pictures 
words 


pictures 


pictures 


Bliss 
symbols 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


introductory 
sight  vocabu- 
lary in  read- 
ing, alfnost 
any  picture, 
not  able  to 
formally  tes 
due  to  physi' 
cal  limita- 
tions 
1st  grade 


specific  to 
subject. 

approximatel' 
200. symbols 


^0 


15 


Table  1 


Profiles  of  Subjects  Vho  Participated  In  the  Project 


Subject 


157 


#59 


Sex 


Age  in 
Years  at 
Time  of 
Referral 

to  the 
Grant 


Aoibulatory 


20 


17 


1) 


ERIC 


no 


no 


BTf.ability 


cerebral 
^alsy 


cerebral 
palsy 


Present 

ComniunicTtion 
Skills 


yes/no  responses 


some  speech  lan- 
guage board,  yes/ 
no  responses 


Goals 


1)  conver- 
sationa 
coipunli 
cation 

2)  system 
indepen 
dent  of 
spellinc 
and 

reading 


coiiiinuni 
cation 

1)  indepen 
dent 
communi 
cation 

2)  portable 
communi" 

.'  cation 

3)  conver 
sational 
communi 
cation 


Symbol 
Systern 


Symbol  Level 
in  Approximate 
Years  and 

Months  and/or 
Grade  Le'/d 


pictures 
reading 


Bliss 
symbols 


8-2  years 
1-2  grade 


approximately, 
150  symbols  . 
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Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 

Sex 

Age  in 
Years  at 
Time  of 
Referral 

to  the 
Grant 

Ambulatory 

Disability 

Present 

Communication 
Skills 

Goals 

Symbol 
System 

Symbol' Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 

160 

-M 

15 

no 

developmen- 
tally  delayed 

some  signs 

1)  develop 
consis- 
tent 
yes/no 
resporiSfj 

2)  express 

basic 
md'., 

Aiierican 
Sign 

liii'-guage 

6  signs  , 

161 

10 

( 

no 

cerebral 
palsy 

alphabet  board, 
'ome  sign  langu- 
age, yes/no  re- 
sponses 

1)  portable 
coiiMini- 
cation 

2)  faster 
communi- 
cation 

^1  ("ominiir.  • 

cation 
with 
peers 
(non- 
readers) 

pictures 

7-3  yea-s 

167 
o 

ERIC 

F 

18 

no 

e|iilepsy, 
developmen- 
tal ly  delayed 

pointing,  sign 
language 

1)  extend 
atten- 
tion 

2)  develop 
language 
sl<ills 

none 

re- language. 

1 

'19  /• . 

Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


172 


ERIC 


no 


yes 


D.isabillty 


cerebral 


cerebral 
palsy 


no 


no 


cerebral 
palsy 


post  trauma 
(drowning) 


Present 
Coiiiiiiuni  cation 

Skills 


communication 
board,  yes/no 
responses 


sign  language, 
yes/no  response 


yes/no  response 


some  yes /no  re- 
sponses 


Goals 


1)  faster 
communi 
cation 

2)  error- 
correc- 
tion 

capabil- 
ity 

3)  indepen 
dent 
opera- 
tion 

1)  indepen 
dent 
communi 
cation 

2)  communi 
cation 
witli 
non- 
signers 

express 
needs 

1 )  make 
choices 

2)  express 
wants 
and 
nee^s 


Symbol 
Systen 


spelling 
reading 


American 
Sign 
Language 


pictures 


pictures 


Symbol  Level 
In  Approximate 
Years  and 
Honths  and/or 
Grade  Level 


3rd  grade 
2nd  grade 


approximately 
100  signs 


2-1 


approximate!' 
100 

mi 

to 
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Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatorv 


Disability 


Present 

Communication 

Skills 


Goals 


Symbol 
System 


Symbol  Level 
in  Approximate 

Years  and 
Hohths  and/or 
Grade  Level 


16 


no 


cerebral 
palsy 


12 


yes 


mild  cerebral 
palsy 


no 


cerebral 
palsy 


22 


ERIC 


yes/no  responses, 

1)  partici- 

gestures, head- 

pant  In 

pointer  with 

group 

communication 

discLis- 

boards 

sions 

2)  express 

reeling; 

3)  ask 

ques- 

Lions 

verbal  yes/no 

1)  Dartici' 

typewriter,  com- 

blvvfll    t              i  Will 

Date  in 

KVl  k  V  III 

munication  board, 

group 

gestures 

discus- 

sions 

2)  ask 

ques- 

tions 

3)  express 

feel ings 

pointing  with 

1)  full 

communication 

range 

board,  typing, 

communi- 

yes/no responses, 

cation 

gestures 

2)  portable 

3)  indepen- 

dence 

pictures 


spell inc 
reading 


spell inc 
reading 


3rd  grade 

a)  1st  grade 
level 

b)  higher  fo 
function 
terms 


2nd  grade 

a)  1st  grade 
level 

b)  higher  fo 
function 
terms 


23 


Table' 


Profiles  of  Subjects  Vho  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


10 


12 


ERIC 


2i 


Ambulatory 


yes 


no 


no 


yes 


Disability 


progressive 
netachroinatic 
leukodystro- 
phy; deafness 


Present 

Communication 

Skills 


vocalizes,  signs, 
gestures 


hydroencephal 
itis,  cere- 
bral palsy 


cerebral 
palsy 

cerebral 
palsy 


Goals 


Symbol 
Systen 


vocalizing  touch 
ing,  facial  ex- 
pressions 


50^0  intelligible 
speech,  typewriter 
headpointer 
yes/no  response 


1)  communi- 
cation 
system 
for  use 
with 
stran- 
gers 

2)  communi- 
cation 
system 
for  use 
in  case 
his  con- 
dition 
deteri- 
orates 

1)  develop 
yes/no 

2)  express 
feeling! 

mainstream' 
ing 

develop 
expressive 
language 
needs 


Symbol  Level 
in  Approximate 
Years  and 
Honths  and/or 
Grade  Level 


words 
spelling 


photo- 
graphs 


words 
spelling 

pictures 


2nd  grade 
2nd  grade 


prelanguage 


12-1 


3-0 


Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


191 


#120 


ERIC 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


13 


16 


16 


0^ 

.a) 


Ambulatory 


no 


yes 


no 


yes 


Disability 


cerebral 

nalsy 

developmen 

tally  delayed 
PQSS|bly 
tistic  , 
cerebral 

palsy 


au- 


Present 

Comiiiunication 

Skills 


yes/no  response 


screaming,  head 
banging 


mild  cerebral 
palsy, 

hearing  loss 


yes/no,  coinmunica- 

1)  indepen- 

1 1  nn  hnarH  Diifro 

dpnrp 

Hatrix 

2)  academic 

communi- 

cation 

gestures,  some 

1)  indepen- 

speech and  sign- 

dent 

ing,  some  typing 

communi- 

and writing, 

cation 

communication 

2)  portabh 

board 

coniiDuni- 

cation 

3)  commini- 

cation 

with 

people 

who  can 

not  rea( 

k)  express 

ideas 

Goals 


express 
need^ 

express 
needs 


Symbol 
Systen 


pictures 


pictures 


pictures 


pictures 
words 


Symbol  Level 
in  Approximatt 
Years  and 
Months  and/or 
Grade  Level 


3-0 


not  testabU 


7-8 


"2  grade 
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labie  I 

Profiles  of  Subjects  Whu  Participated  in  tlie  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


1126 


1129 


#132 


^8 


ERIC 


12 


13 


15 


Ambulatory 


no 


no 


yes 


Disability 


anoxia-post 
surgery 
motor  disabil 
Ity/dysfunc- 
tion 


cerebral 
palsy 


Present 

Communication 

Skills 


expression,  eye 
movement,  liead 
movement 


speech  for  yes/no, 

communication 

board 


cerebral 
palsy,  retar- 
dation 


gestures,  some 
speech,  cooimuni' 
cation  board 


Goals 


1)  indepen- 
dent 
communi 
cation 

2)  gain 
atten- 
tion 

3)  portable 
communi- 
cation 

^i)  express 
needs 

1)  express 
needs 

2)  initiate 
communi- 
cation 

1)  express 
needs 
and 

feel ings 

2)  communi- 
cate 
with 
those 
who  do 
not  sign 

3)  initiate 
ccinmuni- 


Symbol 
System 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


pictures 


pictures 


pictures 


reported  at 
about  age 
level 


no  basal 
established 
on  PPVT 


2-1 


29 


ON 


Table  1 


Profiles  of  Subjects  yho  Participated  in  the  Project 


Subject 

Sex 

Age  ill 
Years  at 
Time  of 
Referral 
to  the 
Grant 

Aoibulatory 

Disability 

Present 
Communication 

Skills 

Goals 

Symbol 
System 

Symbol  Level 
in  Approximat 
Years  and  ' 
Honths  and/or 
Grade  Level 

1135 

H 

21 

no 

cerebral 
palsy 

Speech,  typing 

1)  system 
to 

augment 

writing/ 

typing 

2)  Comple- 
tion and 
editing 
of  home- 
work 

3)  Indepen- 
dent ac- 
cess to 
system 

Spelling 
reading 

10th  grade 
11th  grade 

•  1138 

M 

18 

No 

t 

cerebral 
palsy 

facial  expression, 
eye  movement 

1)  consis- 
tent 

ycj/ iiu 

2)  make 
choices 

3)  express 
needs 

pictures 

no  basal 
established 

ERIC 

H 

30 

111 

yes 

cerebral 
palsy 

facial  expression, 
few  signs,  some 
speech,  communica- 
tion board,  typing 
writing 

1)  portable 
communi- 
cation 

2)  continu- 
ous/in- 
depen- 
dent  ac- 

(cont.) 

reading 
spelling 

5th  grade 
lith  grade 

;3i  • 

Table 


Profiles  of  Subjects  Who  Participated  in  ttie  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  ttie 
Grant 


(cont.) 


13 


ERIC 


32 


Ambulatory 


Yes 


Disability 


Downe's  Syn- 
drome 


Present 

Coimiunication 

Skills 


pointing,  some 
speecli,  signing 


Goals 


cess  to 
system 

3)  cartwuni 
cation 
faster 
tlian 
present 
system 

k)  communi 
cate 
with 
people 
who  can 
not  reaci 

1)  system 
to 

communi 
cate 
with 
people 
who  do 
not  sigr 

2)  indepen 
dent  ac" 
cess  to 
system 

3)  portable 
communi 
cation 


Syoibol 
Systen 


Symbol  Level 
in  Approxioiite 
Years  and 
Months  and/or 
Grade  Level 


pictures 


2-5 


33 


00 


Tabic  1 


Profileii  of  Subjects  Who  Participated  in  the  Project 


Sex 


Age  ill 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


Disability 


Present 
Communication 
Skills  • 


Goals 


Symbol 
System 


Symbol  Level 
in  Approximate 
Years  and 
Honths  and/or 
Grade  Level 


19 


20 


17 


no 


cerebral 
palsy 


yes 


anoxia  due 
to  illness 


no 


cerebral 
palsy 


signing 


1)  combine 
two  or 
more 
symbols 

2)  Communi' 
cation 
system 
for 

conver," 
sation 


pictures 
with 
words 


2-5 


some  speech, 
pointing,  gestures 
facial  expression 


speech,  some  pic- 
ture cards 


1)  communi- 
cation 
system 
for 

conver 
sation 

2)  indepen- 
dent . 
access 
to 

system 


communr 
cation 
sysf.2m 
to  aug- 
ment 
speech 


pictures 


pictLp-es 

with 

words 


3-3 


Table  1 


Profilt'i,  of  Siilijuctii  Who  Pnrticipnldtl  In  [he  Projeci 


Subject 


1158 


1159 


ERIC 


Sex 


56 


Age  In 
Ywrs  nt 
TIiiiu  of 
Referral 
to  the 
Grant 


16 


Ambulatory 


yes 


no 


no 


Disability 


cerebral 
palsy,  sei- 
zures 


cerebral 
palsy 


cerebral 
palsy 


Present 

Communication 

Skills 


pointing,  some 
speech 


facial  expression 
eye  movement 


facial  expression 
some  signing 


Goals 


1)  one-to- 
one  con 
versa- 
tioj 

2)  comriuni 
cat. on 
with 
stran- 
gers 

3)  indepen 
dent  ac 
cess  to 
system 

k)  portabI( 
communi 
cation 

1)  be  able 
to  make 
definite 
choices 

2)  rellabit 
yes-no 
respons( 

1)  communi 
cation 
system 

2)  system 
which 
provide; 


Symbol 
System 


picture! 


Symbol  Level 
in  Approximate 
Years  and 
Honths  and/or 
Graiic  Level 


picture! 


unknown  due  to 
physical  limi- 
tations ' 


picture! 


pre-language 


0 


37 


T.iblt'  I    (coiillfiiJdd  .  .  ,) 


Profiles  of  Subjects  Who  Pnrt;lci|);Ui'(l  In  tin..'  Pruji'ct 


Intcrfiico 
Site 


head 


right  and 
left  hand 


unlimited 


head 


head 


left  hand 


left  hand 


Interface 
Placement 


helmet 


front  hori- 
zontal wl  ;h- 
in  12" 


front  hori- 
zontal 


helmet 


helmet 


within  12" 
left/front 

front  hori- 
zontal with- 
in 12" 


Solution 


laptray,  picture/ 
word  board,  light 
beam  indicator 

continue  school 
program 


cause-effect 
training  with  toy 
dog 

miniboards  with 
photographs  + 
known  pictures 
Blissyrjbols 
communication  boar( 
with  pictures, 
light  beam  indica- 
tor 

comniunication 
board  with  pic- 
tures, light  beam 
Indicator 

mini  board  with 
pictures  and  words 

miniboard  with 
pictures 


l'.V(ilii(ilion  Procodure  in  Which  liiihicct 
y.is  liicliKli'd 


Efficacy  of 
Assessment 
Flow 


Device-Subject  . 
Characteristics 
Hatch 


Perceived 
Efficacy 
of  Systems 

t 
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W  Table  1    (conWued  •  •  •)  " 


Profiles  of  Subjects  Who  Participated  in  tlie  Project 


> 

Evaluation  Procedure  in  Which  Subject 
Was  Included 

Subject 

interface 
Site 

Interface 
Placement 

Recommended 
Solution 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Characteristics 

Match 

Perceived 
Efficacy 
of  Systems 

head  and 
chin 

sides  and 
under  chin 

TRS-80  microcom- 
puter systerBliss 
input  and  alpha- 
numeric outp.ut 

I 

X 

left  hand 
head 

at  midline 
9"  in  front 

12"  in  front 

miniboards.with 
pictures,  Blissvm- 
bols  with  words 
laptray,  miniboard 
light  beam  indica- 
tor 

X 
X 

X 

X 

right  fin" 
ger 

not  limited 

light/tone  box 

X 

161 

left  finger 

front  hori- 
zontal 

miniboard  with 
pictures 

X 

• 

• 

#67 

m 

unlimited 
head 

unlimited 

front  hori- 
zontal 

continue  school 
program 

Apple  microcom- 
puter system 

X 

• 

ll\ 

left  hand 

not  limited 

miniboards  with 
pictures 

X 

X 

X 

111 

left  hand 

front  hori- 
zontal 

miniboards  with 
pictures 

X 

X 

X 

nk 

o 

ERIC 

head 

J 

front 

t 

1 

miniboards  with 
pictures 

■1 

X 

41 

""^  

Profiles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  Included 

Interface 
S  i  te 

Interface 
Placement 

Recommended 
Solution 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Characteristics 
Match 

Perceived 
Efficacy 
of  Systems 

lead 

front 

1 ight  beam  indica- 
tor wi  th  present 
communication 
boards 

X 

X 

X 

30th  hands 

no  1 imi  t 

revise  present 
communication 
bookj  alphanumeric 

X 

X 

X 

right  hand 

front 

Apple  microcom- 
puter system 

X 

X 

X  . 

left  hand 

front,  hori- 
zontal ,  close 
to  body  due 
to  visual 
problems 

si  tuation  speci  fic 
.  mi niboards-even- 
tually  a  communi- 
cation book 

X 

X 

right  hand 

front 

peppy  puppy  for 
<;k  i  1 1  t ra  i  n  i  no 

X 

X 

left  hand 
ei  ther  hand 

front,  hori- 
zontal 
no  1 imi  t 

none 

communication  book 
wi  th  pictures 

■  X 
X 

X 

lead 

helmet 

light  beam  indica- 
tor and  miniboards 

X 

X 

,42 

43    ,  ^ 

ERIC 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  included 

1  nter  face 
Si  te 

Interface 
Placement" 

Recommended 
Sol ut ion 

Efficacy  of 
Assessment 
Fl  ow 

Device-Subject 
Character! sties 
Match 

Perce i  ved 
Efficacy 
of  Systems 

right  and 
left  hands 

front,  hori- 
zontal within 
22" 

none 

head 

front 

communication  board 
with  pictures 

X 

X 

X 

left  and 
right  hand 

front  hori- 
zontal 

handivoice  HCllO 

X 

X 

X 

head 

switch  or 
switches 
mounted  at 
side  of  head 

-OR- 
helmet 

training  on  Zygo  16 
using  tread  swi  tche: 
-OR- 

LBI 

X 

left  hand 

front  hori- 
zontal within 
12"  to  16" 

si  tuation  speci  f ic 
miniboards 

X 

X 

X 

left  and 
right  hand, 
Drefe'rence 
for  right 

front,  hori- 
zontal within 
19" 

situation  specific 
miniboards-moti va- 
tion  program 

X 

X 

X 

left  foot 

front,  hori- 
zontal 

Apple  II  microcom- 
puter 

X 

X 

45 

ERIC 


-~   Tatrl-e- 1  (cont  i  nued-r-  r-T)  -  -    - 

Profiles  of  Subjects  Who  Participated  in  the  Project 


Interface 

Recommended 

P 1 acement 

Sol ut i  on 

switch  mounte( 

tread  or  leaf  swit- 

behind head 

ches  to  activate 

-OR- 

1 ight/tone  box  and 

he 1  me  t 

to  train  on  Zygo 

at  school 

-OR- 

LBI  wi  th  mi niboards 

front,  hori- 

handivoice  HCI 10 

zontal  wi  thi  n 

-OR- 

22" 

sharp  memowriter 

front,  hori- 

communication book 

zontal  wi thi  n 

-OR- 

22" 

situation  specific 

ml  njboardSj 

motivation  program 

not  1 imi  ted 

• 

s 1 tua  1 1  on  spec i f i c 

miniboards, 

motivation  program 

front,  hori- 

communication book 

zontal  within 

-OR- 

22" 

situation  specific 

miniboardSj 

motivation  program 

front,  hori- 

training with  Zygo 

zontal  within 

tread  swi  tch  and 

l6i"  or  at 

situation  specific 

left  arm  of 

miniboards 

wheelchai  r 

Evaluation  Procedure  in  Which  Subject 
Was  Included 


Efficacy  of 
Assessrrient 
Flew 


Device-Subject 
Characteristics 
Match 


Perceived 
Efficacy 
of  Systems 


47 


ERIC 


Table  1      (continued  . " 
Profiles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  Included 

! nterface 
Site 

Interface 
Placement 

Recommended 
Solution 

Efficacy  of 
Assessment 
Flow 

Devi  ce-Subject 
Characteristics 
Match 

Perceived 
Efficacy 
of  Systems 

right  hand 

front,  hori- 
zontal wi  thin 
22" 

communication  book 
-OR- 

si  tuation  specific 
miniboards 

X 

right  hand 

to  the  right 
of  midl  ine 

switch  training 
followed  by  further 
assessment 

left  hand 

to  the  left 
of  the  mid- 
1  ine,  wi  thin 

0 

training  on.Zygo 
with  leaf  switch, 
training  for  item 
i dent  i  f i  cat i on 

49 

3 

ERIC 
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Initial  Assessment  of  Non-Oral  Individuals: 
Procedures  and  Philosophy 
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Initial  Assessment  of  Non-Oral  Individuals 
Procedures  and  Philosophy 

Colette  L.  Coleman 
Ann  M.  Preszler 
Assistive  Device  Center 
Sacramento,  CA  95819 


Abstract 


Methodologies  and  f^iilosophy  pertaining  tc^  the  initial 
assessment  of  non-oral  individuals  are  presented  and  specific 
questions  and  forms  are  described  as  a  basis  for  the  develop- 
ment of  an  assessment  tool.    The  rationale  for  selecting  cer- 
tain items  and  procedures  is  discussed. 
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Introduction 

People  seek  evaluations  for  augrnentative  communication 
systems  for  various  reasc>ns.  Some  individuals  have  no  method  of 
commuication.    This  creates  frustration  for  the  family,  care 
providers  and  the  individual.    More  coimionly  the  individual 
for  whom  help  is  sought  has  some  mode  of  communication,  but  it 
is  unsatisfactory.    The  individual  itiay  only  be  able  to  respond 
with  yes-no  answers  to  questions.    Frustraticxi  may  be  frequent 
if  the  appropriate  questicxis  are  not  asked  and  the  non-oral 
person  may  sinply  give  up  or  become  passive  as  a  result.  It 
is  sometiines  easier  to  say  yes  to  something  the  speaker  menticxis 
than  to  continue  to  try  to  communicate  when  no  aie  seems  to 
understand.  Speed  of  connmunication  is  another  frequent  problem. 

In  order  to  inprove  speed,  a  new  system  or  alternative 
communication  strategies  may  be  required.    Sometimes  face  to 
face  communication  is  possible  but  problems  arise  when  the 
communicator  needs  to  use  the  telephone  or  speak  to  a  large 
group.  When  we  think  of  communication,  we  usually  think  of  oral 
communication,  but  some  forms  of  communication  require  writing, 
printing  or  computations.    The  non-oral  individual  may  have 
physical  problems  which  also  interfere  with  writing  thus 
creating  a  need  for  graj^iic  representation  of  some  kind.  These 
kinds  of  needs  and  frustrations  may  lead  the  non-oral  individual 
to  seek  assistance. 
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General  Procedures 

The  material  and  format  used  for  an  initial  assessment  and 
subsequent  assessments  may  vary  but  usually  gather  similar  in- 
formation. Some  other  authors  who  present  assessment  approaches 
include  Harris  and  Vanderheiden  (no  date).  Perry  et  al. (1979) , 
Montgomery  (1980),  McDonald  (1980),  and  Silverman  (1980). 

The  first  step  in  jvost  assessments  is  to  gather  informa- 
tion. Initial  informatioi  gathering  may  be  achieved  in  one  of  a 
number  of  ways.  Some  testers  prefer  to  send  forms  to  the  client 
and  significant  others  (significant  others  are  those  who 
interact  with  and  spend  appreciable  amounts  of  tinte  with  the 
client)  to  be  filled  out  and  returned  before  they  see  the 
client.    Some  even  request  a  video-tape  of  the  client.  These 
procedures  are  particularly  useful  when  the  client  may  live  some 
distance  from  the  center  and  the  evaluation  may  need  to  be  done 
in  one  sessic^  or  on  two  consecutive  days. 

Sane  testers  like  to  gather  information  from  other  sources 
regarding  the  client's  abilities  before  they  see  the  client, 
while  others  prefer  to  wait  until  the  client  is  seen  and  to  oily 
select  and  ask  for  information  regarding  areas  they  still  need 
to  know  note  about.    We  tend  to  use  the  latter  approach  since 
the  former  sometimes  produces  files  full  of  inforraatic«i  vAiich 
are  of  little  practical  use. 

Some  testers  prefer  to  do  their  own  testing.    Even  if  a 
test  has  been  administered  by  someone  before,  they  repeat  it. 
At  cur  Center  we  prefer  to  use  other  people's  scores  for  recent 
testing,  when  appropriate,  since  this  decreases  the  time  needed 
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to  test  clients  who  nay  have  limited  attention  and  energy. 

in  our  procedures,  the  initial  testing  contact  is  often 
partially  or  completely  done  in  an  interview  format.  This 
serves  two  very  useful  purposes.    It  allows  the  interviewer  to 
qatlier  necessary  demographic  information  about  the  client  while 
offering  an  opportunity  to  establish  some  rapport.  This  is  also 
a  good  time  to  explain  the  type  and"  purpose  of  testing  that  is 
to  be  done.    We  have  found  it  to  be  worthwile  to  take  the  tiine 
to  explain  to  all  of  our  clients  what  we  are  doing  and  why  we 
are  doing  it.    The  complexity  of  the  explanation  is  adjusted  to 
the  perceived  ability  of  the  client  to  understand.    We  have 
found  that  this  results  in  excellent  cooperation  on  the  part  of 
the  client,  as  well  as  a  reduction  in  his/her  level  of  anxiety. 

The  assessment  procedures  described  here  are  what  we  call 
an  initial  assessment.    In  rare  instances,  this  is  adequate  to 
make  a  recommendation.    In  mDSt  cases  it  is  an  initial  step  and 
more  extensive  assessment  procedures  are  required.    The  time 
needed  bo  complete  the  entire  initial  assessment  is  usually 
about  one  bo  two  hours.    This  depends  to  a  large  extent  on  how 
ntuch  information  the  participants  provide  and  how  quickly  the 
client  can  respond  bo  requests  to-do  certain  tasks. 

Initial  Assessment  Procedures 
The  initial  assessment  consists  of  three  parts:    a  general 
interview,  a  corrmunication  interview  and  a  testing  section  which 
involves  requiring  the  client  to  do  certain  tasks.    The  general 
interview  is  divided  into  four  mjor  sections:    reasons  for 
referral,  functional  physical  abilities,  educational  and  social 
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experiences,  and  the  person's  ability  to  indicate.  The 
coimuinication  interview  has  five  major  sections:    past  and 
present  communication  systems,  current  communication  system 
description,  symbol  system,  the  method  of  selection  and  types  of 
messages  which  may  be  produced  by  the  system,  and  at tent im  and 
motivation.    The  client  tests  contain  four  major  sections: 
motor  abilities;  location,  type  and  size  of  symbol  system; 
observation  of  use  of  present  communication  system  akd  general 
observations  by  the  tester.  1 
General  Interview  v 

The  first  portion  of  the  assessment  involves  an  interview 
with  die  client  and/or  significant  others.    The  initial  part  of 
the  interview  concerns  the  reason  for  referral.    Since  the 
client  may  also  have  other  things  for  which  he/she  is  seeking 
assistance,  the  reasons  for  referral  are  prioritized.  This 
gives  the  tester  an  idea  of  the  iirportance  of  each  item  to  the 
the  client  and  significant  others.    The  second  section  deals 
with  how  familiar  the  client  and  significant  others  are  with 
devices  and  if  they  alieady  have  a  preference.  Knowing  this  can 
prevent  misunderstandings.    Later  in  the  assessment  a  sinple 
demonstration  of  the  item  preferred  by  the  client  may  show  the 
client  just  how  appropriate  the  item  is  or  is  not. 

The  next  item  discussed  in  the  initial  assessment  is  func- 
tiOTal  physical  abilities.    The  nature  of  the  person's 
disability  is  discussed  in  terms  of  v^iether  it  is  a  stable  or 
changing  problem.    Questions  are  asked  regarding  the  person's 
contact  with  the  surroundings  and  their  distractability.  This 
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is  important  information  in  terms  of  fut  i.e  testing  and  in  terms 
of  what  types  of  systems  may  v/ork  for  the  individual.    If  the 
person  is  easily  distracted,  any  superfluous  visual  or  auditory 
signals  should  be  avoided  on  a  device.  Very  iitportant  questions 
are  those  involving  the  parts  of  the  body  over  which  the  person 
has  the  best  control.    These  body  sites  may  be  used  to  directly 
select  items  for  communication  or  to  control  a  switch  or 
switches')  v^tiich  may  be  used  to  make  selections  (Cook  and 
Barker,  1982) . 

MeO.ical  information  regarding  medication,  seizures, 
choking,  and  surgical  procedures  are  all  useful.  Medication 
may  influence  changes  in  the  person's  behavior.    Seizures  or 
choking  may  preclude  the  use  of  some  devices  or  switches  to 
control  devices  since  they  may  create  safety  hazards.  Surgical 
procedures  may  effect  changes  such  as  increasing  or  decreasing 
range  of  motion  or  accuracy  of  movement  of  various  parts  of  the 
hxriy.    This  can  seriously  influence  the  selection  of  a  site  to 
be  used  to  make  communication  selections.    Knowledge  about  past 
or  present  therapy  can  be  very  helpful.  This  may  define  the  ex- 
pected progress  or  regression  in  physical  abilities,  as  well  as 
defining  situations  in  v^ich  communication  is  needed.    If  the 
person  spends  time  in  therapy,  vocabulary  needed  to  canmunicate 
in  that  situation  will  need  to  be  considered.    A  question  re- 
garding reflexive  behaviors  is  included  since  severe  startle  or 
atonic  neck  reflexes  may  interfere  with  or  preclude  the  use  of 
certain  types  of  devices. 

The  next  section  allows  the  tester  to  acquire  information 


about  devices  which  were  previously  used,  are  presently  used  or 
will  be  used  in  the  future.    Information  about  the  person's 
adjustments  to  previous  devices  can  add  very  useful  information 
regarding  the  probability  of  success  for  a  new  device.    The  use 
of  a  large  number  of  devices  at  cxie  time  may  lead  to  a  "gadget 
tolerance"  problem.    The  consider at icxi  of  how  a  wheelchair, 
braces,  or  other  devices  may  add  to  or  detract  from  the  ability 
to  use  a  communication  system  is  important.    Frequently  other 
devices  are  attached  to  wheelchairs  or  must  acccmnodate  the 
wheelchair.  For  this  reason,  additional  information  is  acquired 
atout  the  v^eelchair  (if  the  person  presently  uses  a  wheel- 
chair.) 

The  folloving  section  concerns  perception  and  menory 
(Table  1) .    It  is  essential  that  a  tester  be  aware  of  sensory 
acuity  and  memory  problems  v*ienev*=^r  possible,    '/nese  can 
influence  test  results,  device  selecti'M  and  success  of  device 
use.    The  quest icxis  presented  cover  topics  from  iO^/  level 
awareness  skills  to  higher  level  acuity  and  perceptual  abilities 
in  touch,  visicxi  and  hearing^  The  respcxidents  are  also  asked  if 
any  known  memory  problems  exist.  The  answers  to  these  questions 
may  alert  the  tester  to  modi*£icatiais  v^ich  may  be  necessary  in 
selecting  assessment  mater ial>^.  and  procedures. 

In  the  thiird  miijor  :;»ectiai  of  the  initial  interview,  educa- 
tional and  sccial  experiences  are  discussed.    Questions  are 
asked  concerning  Jne  length  of  time  the  person  te-S  lx<^:^ 
school  and  the  kinds  of  educaticaial  and  social  experiences  the 
person  has  l^vad.    A  question  is  also  asked  about  significant 


others  in  the  environment  and  any  possible  physical,  sensory  or 
cognitive  pi'oblems  v*iich  might  prevent  communication  on  the 
part       the  receivers.    Due  to  the  nature  of  communication,  it 
is  important  to  know  quite  a  bit  about  the  receiver  as  well  as 
the  sender.    Specific  questions  are  also  asked  about  school 
goals  and  objectives  such  as  those  stated  in  an  Individual 
Educational  Plan  (lEP) .    If  there  are  goals  in  other  areas, 
■questions  about  these  are  asked  in  order  to  gain  a  better 
overall  picture  of  the  person's  needs  and  goals. 

The  last  quest icai  in  this  portion  of  the  assessment  con- 
cerns the  person's  ability  to  indicate.    If  the  person  to  be 
tested  has  a  reliable  response  then  the  interview  continues  to 
the  Conmunication  Interview.    If  the  person  cannot  respond,  a 
prelanguage  interview  and  observation  is  recommended. 

The  major  results  of  this  portion  of  the  assessment  are  em- 
phasized on  the  form  by  boxing  in  answers  to  questions  concern- 
ing the  best  control  site;  presently  used  interfaces;  special 
items  of  note-regarding  sensory  acuity,  perception  and  memory; 
and  the  next  step  to  be  taken-a  cOTimunication  or  prelanguage 
interview. 

Comriiunication  Interview 

The  first  major  secticn  on  the  oommunicaticn  interview  is  a 
table  which  defines  communication  systems  used  in  the  past,  pre- 
sently used,  or  being  trained  for  use  (Table  2).    There  is  an 
attempt  to  go  from  earliest  and  most  basic  systems  to  more 
powerful  systems  by  beginning  with  facial  expression  and 
continuing  to  typing,  writing,  and  so  on. 
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The  second  major  section  is  a  description  of  the  current 
communication  system  (Table  3) .    The  system  is  defined  in  terms 
of  its  input  symbols  (what  the  user  sees  or  hears) ,  selection 
method  output  mode  (transient  or  long  term,  auditory  or  visual) 
arid  symbol  systems  (v*iat  the  receiver  sees  or  hears).    The  size 
and  number  of  symbols  are  specified.  The  array  is  described 
according  to  its  location,  whether  a  coding  system  is  used  and 
the  physical  size  of  the  items  to  be  selected.    If  switches  are 
used,  the  type,  number  and  location  are  described.    The  type  of 
output  is  defined  in  terms  of  vAiether  it  is  auditory  or  visual. 
Auditory  output  is  described  as  transient  (synthesized  or 
recorded  speech  presented  immediately  when  selected)  or  items 
stored  in  memory  to  be  recalled  and  spoken  at  a  later  time. 
Visual  output  is  described  as  transient,  (nanentar ily  pre- 
sented  or  indicated  by  a  cursor)  or  long  term,  (pictures, 
letters,  or  words  v^ich  are  printed  or  vAiich  are  called  up  fran 
memory  in  a  device.) 

The  symbol  system  is  discussed  in  the  next  major  section  of 
the  interview.    This  section  requests  information  about  the 
person's  language  abilities.    The  particular  skills  of  interest 
are  number  and  letter  recognition,  reading  skills,  spelling 
skills,  vocabulary  abilities  (including  picture  or  syn4x)l  recog- 
nition and  use),  grammar  abilities,  and  punctuaticri  skills. 
Information  about  things  such  as  grade  level  of  reading  or 
spelling  are  not  the  only  types  of  information  needed.  The 
person  may  not  have  high  level  skills  in  general,  but  may 
function  well  with  survival  words  that  they  have  learned.  If 
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the  person  can  spell  phonetically  rather  thcin  using  dictionary 
spellings,  this  may  be  adequate  for  ttxe  environments  in  which 
he/she  communicates.    Questions  concerning  length  of  normal 
utterances  airi  structure  are  useful.    The  tester  then  knows 
whether  to  expect  telegraphic  or  full  sentences.    The  types  of 
sentences  produced  such  as  questions,  commands  and  so  on  are 
also  iiT^rtant.    This  all  provides  useful  information  regarding 
the  conplexity  of  tixe  symbol  system  and  the  grammatical 
structure  the  person  will  need  in  order  to  cxHmunicate. 

The  next  section  (Table  4)  gathers  information  about  vHnat 
ie\/el  the  content  of  the  person's  messages  has  reached  and  the 
methods  used  to  convey  the  messages.    This  content  starts  with 
basic  ideas  such  as  attracting  attention  and  expressing  emotions 
and  continues  to  ocmplex  communication  content  such  as  relating 
past  and  future  events.    If  the  client  can  produce  these  types 
of  communication ,  the  responder  is  asked  to  describe  how  each  of 
these  is  done.    These  questions  provide  additional  information 
to  that  already  gathered  about  the  methods  of  cannmunication  and 
a  better  understanding  of  the  communication  content,  level  of 
abstraction  and  cotplexity. 

Questions  regarding  attention  and  motivation  are  asked 
next.    These  provide  information  to  the  tester  regarding  what 
kinds  of  things  the  client  attends  to  best  and  for  how  long. 
This  may  prove  very  useful  in  planning  and  administering  tests. 

Communication  goals  are  the  last  topic  in  this  section. 
As  mentioned  v,arlier,  it  is  very  inportant  to  clearly  define  the 
goals  of  the  client  and  significant  others.    A  failure  to  do 
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this  inay  lead  to  the  s501ution  of  the  wrong  problem  and  produce 
misunderstandings,  added  expense,  wasted  time  and  frustration 
for  everyone. 

Testing 

The  final  portion  of  the  initial  evaluation  is  the  client 
test  section.    All  of  the  previous  material  described  here  in- 
volved interviewing  for  information  gatlriering.  This  portion  re- 
quires the  client  to  participate  in  activities  to  verify  and 
more  carefully  define  the  physical,  sensory,  and  language  capa- 
bilities of  the  client.    The  first  sectioi  pertains  to  physical 
and  sensory  abilities.    The  first  task,  shewn  in  Figure  1, 
requires  that  the  client  attenpt  to  do  eight  grasp  tasks  with 
each  hand.    The  purpose  is  to  define  the  individual's  hand 
foncticxi  v^ich  may  be  incorporated  in  directly  selecting  itene 
or  using  switches  to  select  from  an  array. 

The  second  task  involves  arm  and  hand-range.  This  involves 
placing  a  28  by  22  inch  sheet  of  cardboard  in  front  of  the 
client  with  nine  evenly  spaced  three  inch  squares  drawn  in  black 
ink.  The  cardboard  is  centered  in  relaticHi  to  the  person's  body 
and  the  person  is  asked  to  touch  each  square  and  then  the 
corners  of  each  square  in  sequence  from  upper  left  to  upper 
right,  to  lower  right  and  lower  left.  The  person  uses  first  cxie 
hand  to  do  the  task  and  then  the  other.    What  areas  can  be 
reached  most  easily  and  accurately,  which  hand  is  best,  and 
whether  the  person  is  rapid  and  accurate  during  tracking  when 
getting  to  the  square,  selection,  and  pointing  to  the  corners  of 
the  square  are  noted. 
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Additional  rravements  of  the  drm  and  hand  are  tented  next 
as  shown  in  Table  5.    The  client  is  qiven  something  to  hold, 
such  as  a  cup  or  toy  and  asked  or  shown  how  to  lift  it  about  six 
inches,  rotate  it  as  if  to  pour,  rotate  it  in  the  opposite 
direction,  turn  it  upright  again,  move  six  inches  to  the  left, 
six  inches  to  the  right  and  pull  it  back  as  closely  to  the  body 
ac  possible.    If  it  appears  that  the  c?.iGnt  docz  not  have 
adequate  arm  and  hand  movement  to  directly  select  or  accurately 
use  a  switch  or  switches,  the  use  of  other  body  parts  if  tested. 
The  person  is  asked  to  move  each  knee  to  the  left  and  right, 
open  and  close  the  jaw,  blow  and  sip,  and  produce  a  sound  or  a 
variety  of  sounds.    These  all  offer  possibilities  for  control- 
ling switches  since  there  are  switches  that  may  be  controlled 
by  mechanical  movements  (knee  or  jaw  action)  pressure  differ- 
erences  (puff  or  sip  switches)  or  be  activated  by  voice. 

Other  sites  which  are  considered  in  some  detail  are  foot 
and  head  use.    Foot  range  and  accuracy  is  measured  by  a  method 
similar  to  that  used  for  the  hands.    A  sheet  of  cardboard  22  by 
18  inches  is  placed  under  one  foot  with  the  heel  resting  at  the 
midline  of  the  back  edge.  The  sheet  contains  nine  evenly  spaced 
one  inch  squares  drawn  in  black  ink.    The  person  is  asked  to 
point  with  the  large  toe,  or  any  other  part  of  the  foot  that 
he/she  can  control,  to  each  square.  The  cardboard  is  then  moved 
to  the  other  foot.    Again  the  time  to  get  to  the  square  is 
evaluated  as  well  as  the  accuracy  of  selection. 

The  head  is  the  last  body  site  evaluated  (Table  6) .  The 
person  is  asked  to  itove  his/her  head  horizontally,  vertically 
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and  tx)  tilt,  it-    The  irovement  is  then  evaluated  in  terms  of  no 
movoniGnt,  partial  novement,  or  full  mDvement  equivalent  tx>  that 
of  an  able  baiied  person.    Questions  are  asked  about  past  and 
present  use  of  headpointers,  reflexive  head  movements  which  may 
interfere  with  voluntary  movement,  and  any  head  restraints  used 
to  maintain  posture.    The  last  series  of  questions  provides 
important  information  regarding  the  success  of  any  head 
activated  system,    if  a  headpointer  was  used  at  cxie  time  and  is 
no  longer  used,  this  may  provide  inportant  information  about 
ability  or  preference  related  to  head  use.    Head  restraints 
may  prevent  the  use  of  the  head  or  may  be  something  which  needs 
to  be  modified  or  changed  if  the  head  is  the  only  or  preferable 
site  for  activating  a  system. 

The  secOTd  major  sectiOT  of  the  initial  assessment  testing 
relates  to  symbol  location,  type  and  size.    The  first  part 
relates  to  symbol  locatiai.    That  is,  where  the  symbols  may  be 
placed  and  still  be  in  view  or  within  the  visual  field  of  the 
client.    A  rough  test  of  peripheral  vision  is  given  by  having 
the  client  look  at  a  finger  or  pencil  held  directly  in  front  of 
him/her.    Someone  then  moves  a  finger  from  behind  the  person's 
head  to  cne  side  about  12  inches  from  the  ear  and  gradually 
moves  it  forward  in  an  arc  until  the  client  indicates  that 
he/she  sees  the  finger  by  looking  at  it,  nodding  or  using  some 
other  agreed  upon  signal.    The  other  side  is  then  tested.  The 
points  of  respc«ise  are  indicated  in  terms  of  approximate 
degrees.  Next  the  person  is  asked  to  track  a  moving  object  held 
at  the  level  of  the  eyes  and  moved  horizcMitally.    Then  the 
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person  is  asked  to  track  tJie  object  vertically  as  it  is  moved 
from  tJhe  level  of  the  nose  up  and  then  down.    Tills  provides 
useful  Information  regarding  where  items  may  be  placed  to  be 
seen  well,  and  whether  the  person  can  viruially  track,  a  skill 
which  Is  needed  for  any  scanning  cirray. 

The  optimum  symbol  size  and  type  Is  evaluated  next.  The 
type  and  size  of  symbol  selected  to  begin  with  is  determined 
from  the  interview.  The  iterations  of  larger  or  smaller  symbols 
are  tested  until  the  smallest  possible  size  which  can  be  seen 
well  and  produce  accurate  select  lexis  is  determined. 

Two  items  are  presented  at  a  tijne  to  a  client.    The  items 
are  of  a  selected  size  and  symbol  type.    The  client  looks  at, 
points  to  or  selects  in  whatever  way  is  most  convenient,  the 
item  named.    Three  trials  of  two  items  each  are  presented  each 
time  the  size  or  type  of  symbol  is  changed  until  the  person  can- 
not see  items  any  smaller  or  understand  items  at  any  higher 
level  or  until  typewriter  print  size  a^  '  -he  use  of  words  is 
reached  slrce  these  are  the  smallest        highest  level  tested. 
The  systems  tested  range  from  real  items  to  photographs,  line 
drawings,  Bllssymbols,  letters  and  words.  The  size  of  the  items 
vary  from  approximately  three  or  four  Inches  for  real  items  and 
large  letters  to  one  inch  line  drawings  and  letters  and  then 
smaller  words  and  letters  down  to  the  size  of  typewritten  items. 
Small  size  is  desirable  because  it  allows  more  items  in  a 
given  array  which  usually  allcws  for  more  rapid  comnunlcactlon 
due  to  a  number  of  reasons:    another  page  does  not  have  to  be 
selected  for  additional  items,  frequently  used  v/ords  or  phrases  might 
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Ix-  available  cxi  one  page  in  c^ldition  to  an  alphabet  and  ao  on. 

Optimum  symbol  type  might  be  described  as  ttie  most  pcfwerful 
nystom  that  the  r>ondei:  and  receivers  understand.    Power  is  a 
concept  developec^  ty  Meyers  (Meyers  and  Coleman^  1982)  .  The 
rtore  powerful  a  system  is^  the  better  a  oonpetent  user  can  label 
events,  name  abstract  concepts,  express  relationships ,  distin- 
guish meanings  eind  so  on. 

The  last  section  of  the  assessment  is  an  observation  of  the 
use  of  the  present  communication  system.    If  the  person  has  a 
system  or  systems ^  he/she  is  asked  to  show  the  tester  three 
items  in  each  system  on  request.    The  request  and  responses  are 
recorded.    The  client  is  then  asked,  "What  vould  you  show  me  if 

 ?"  and  the  blank  is  filled  in  appropriately  according  to 

the  vocabulary  presently  in  the  person's  system.    Again  three 
items  are  selected  and  the  request  and  responses  recorded.  If 
the  person  'does  not  have  a  system  but  does  have  a  method  to 
indicate,  an  8  1/2  inch  piece  of  cardboard  containing  pictures 
of  six  oOTinon  iteins  is  placed  in  front  of  the  subject  and  the 
above  described  procedures  are  conducted.  This  gives  the  tester 
an  idea  of  the  person's  present  level  of  functioning. 

The  last  section  of  the  assessment  is  a  check  sheet  which 
the  tester  is  to  oOTnplete  regarding  any  behaviors  on  the  part  of 
the  client  or  significant  others  v*iich  may  be  distracting  or  in- 
terfere with  oomnunication  (Table  7)  •    The  items  on  the  check 
sheet  pertain  to  things  such  as  age  appropriate  behavior, 
positioning,  eye  contact,  awareness  of  appropriate  personal 
distance,  hygiene  and  others.    These  items  are  more  matters  of 


porr;onal  interaction,  proxcmicn  and  nimilar  rcnlitr,  than  a  dir(x:t: 
function  of:  the  nyinbol  nyntom,  Ixxly  part  uncxl  to  interact  with  a 
coainunication  nyntem  or  other  information  dir(x:tly  relating  to 
the  reelection  ai.d  une  of:  a  cxjnmunication  ny:?tem.    'iliiri  doen  not 
imply,  hoover,  that  these  are  less  important.    Wo  have  all  had 
the  experience  of  not  hearing  what  someone  said  because  we  were 
very  disti acted  by  tlie  persons  appearance,  mannerisms  or  other 
features. 

Outcanes 

The  results  of  the  initial  assessment  may  produce  one  of  at 
least  four  possible  outcxxnes: 

(1)  A  recofTiDendation  for  a  cxmrninication  system  or  device 

may  seem  to  be  inappropriate  because  the  person  has  inadequate 
language,  cognitive  or  physical  skills.  This  usually  results  in 
a  recommendation  for  training.    It  may  also  require  additional 
assessment  to  determine  the  level  at  which  training  should  begin 
and  the  particular  targets  to  be  addressed.    The  training 
program  may  then  be  directed  toward  the  development  of  skills 
needed  for  use  of  a  system  or  device. 

(2)  A  referral  may  be  the  most  appropriate  outcome  of  some 
initial  assessments.  It  may  appear  that  the  problems  inhibiting 
communication  can  best  be  handled  by  another  agency  or  that 
additional  evaluation  of  sensory  skills  or  speech  developn^ent 
should  be  done  by  appropriate  professionals  befote  proceeding. 

(3)  In  some  cases  the  result  of  an  initial  assessment  may 
be  the  conclusion  that  the  client's  present  system  cannot  be  im- 


proved  upon.    The  presently  used'  system  may  have  features  v^iich 
irake  it  the  mDst  economical,  fastest  or  most  accurate  system  for 
that  person.    A  new  system  might  offer  little  or  no  in5)rovement 
which  could  justify  the  expenditure  of  time  and  money  to  acquire 
it. 

(4)    The  initial  assessment  may  not  provide  enough  infor- 
mation to  make  one  of  the  above  decisiais  or  may  often  indicate 
that  a  system  or  device  is  needed  bat  tliat  the  user's  skills 
need  to  be  more  carefully  defined  in  order  bo  specify  the 
characteristics  of  the  system  or  device.    This  would  then 
involve  extensive  assessment  in  one  or  all  of  the  following 
areas:    cognitive/language  (Meyers  and  Coleman,  1982)  interface 
(Cook  and,  Barker,  1982)  and  matching  device  characteristics 
(Cook  and  Preszler,  1982). 


Establishing  Goals 

The  procedures  described  here  are  based  on  a  set  of  theor- 
etical principles.    The  first  is  that  it  is  inportant  to  define 
the  client's  and  his/her  significant  others'  goals  so  that  the 
appropriate  problem  is  being  studied  and  atMressed.    (Cook 'and 
Preszler,  1982) . 

The  goals  for  a  client  are  frequen^.:  /    ascribed  in  rather 
broad,  general  terms,  such  as  enhance  educ^cicnal  access  or  im- 
prove ooimunicat  ion.    A  number  of  serious  problems  may  arise  if 
these  are  not  more  clearly  defined.    No  device  or  even  a  number 
of  devices  can  oonpletely  solve  the  educational  or  comnunication 
problems  of  a  client.    Since  this  is  true,  significant  others 
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may  be  disappointed  and  undermine  any  possible  success  with  a 
system  v?hen  it  is  seen  as  not  being  a  "cure  all."    Since  a 
system  or  systems  can  only  address  a  part  of  the  problem,  the 
professional  may  see  the  solution  of  one  aspect  of  the  problem 
as  the  major  goal  and  atteirpt  to  solve  it  v>^ile  one  or  more  of 
the  significant  others  may  perceive  something  else  as  most 
important.    Careful  definition  and  mutual  understanding  about 
the  goals  and  realities  of  meeting  these  goals  can  prevent 
problems  at  later  steps  in  the  process. 
Determining  Skills 

The  type  of  informatic»i  gathered  during  an  assessment  will 
certainly  be  influenced  by  the  philosophy  and  training  of  the 
testers.    When  doing  an  assessment/  one  of  a  number  of 
approaches  may  be  used.    The        most  ccsnmon  ones  are  norm  and 
critericxi  referencing. 

Mehrens  and  Lehmann  (1978,  p.  49)  define  these  in  the  fol- 
levying  way. 

If  vse  interpret  a  score  of  an  individual  by 
comparing  that  score  with  those  of  other 
individuals  (called  a  norm  group)  this 
would  be  norm  referencing.  If  we  interpret 
a  persc«i's  performance  by  ooitparing  it  with 
some  specified  behavioral  critericn  of  pro- 
ficiency, this  would  be  criteriCMi  referencing. 

They  go  cxi  to  discuss  criterion  referencing  as  items  keyed 
to  a  set  of  behavioral  objectives.    We  find  this  to  be  most 
helpful  in  our  assessment  of  non  oral  clients.    If  we  can  set 
certain  behavioral  objectives,  we  may  evaluate  the  success  of 
our  recannenaaticMis  in  these  terms.    This  may  mean  the  differ- 
ence between  realistic  or  even  possible  goals  and  inpossibe 
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goals  vitiich  might  be  drawn  from  norm  referenced  behavior. 
Determining  Skills 

The  client  has  to  have  certain  skills  v*iich  can  be  used  to 
accoirplish  tasks  and  goals.    Too  frequently  the  clients  disa- 
bilities are  enif^asized.    Whole  pages  of  reports  may  be  devoted 
to  what  the  client  cannot  do.    What  is  more  irtportant  is  v^t 
t±ie  client  can  do.    It  is  these  skills  which  can  be  used  to 
build  other  skills,  control  devices  and  develcp  capabilities. 
It  is  important  not  only  to  note  what  the  client  can  do  but  how 
reliably  it  can  be  done.  A  reliable  response  is  a  necessity  for 
controlling  a  system.    If  no  reliable  response  can  be  identi- 
fied ,  then  training  may  be  needed  to  develop  a  respcxise  which 
can  be  made  but  is  not  yet  relible.    The  determinatiOT  of  a  re- 
liable  response  usually  involves  an  evaluation  of  the  clients 
physical  abilities  and  in  some  cases  the  ability  to  interact 
with  switches  which  can  activate  systems  of  various  types.  Once 
a  reliable  response  is  established,  other  abilities  such  as 
those  in  sensory,  cognitive  and  language  activities  may  be 
evaluated.  Even  in  criterion  testing,  it  is  very  inportant  that 
the  tester  keep  in  mind  and  convey  to  the  client  that  failure  to 
meet  criterion  is  not  failure  on  the  part  of  the  client  but 
siirply  an  indication  that  systems  with  those  criteria  are  not 
the  best  for  the  client.    In  other  words,  if  the  client  has 
certain  skills  and  not  others,  tlrie  person  meets  certain  criteria 
and  not  others.    The  professional  then  needs  to  find  systems  or 
devices  which  require  the  skills  the  client  has. 

A  solution  to  the  client's  probJ.r.m  involves  using  the 
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client  abilities  and  working  them  into  a  training  scheme  or  em- 
oloying  them  to  control  a  system  or  device  that  performs  the 
tasks  needed  to  meet  the  client's  goals. 
Device  Configuration 

It  is  important  to  remeinber  particularly  in  cases  v^ere  the 
client  may  have  limited  capabilities,  that  devices  may  be  quite 
flexible.    The  system  used  to  replace  a  function  need  not  look 
or  perform  in  exactly  the  same  way  as  an  able  bodied  individual 
in  order  to  accanrplish  the  desired  goal.    A  wheelchair  looks 
nothing  like  the  human  body,  but  it  can  transport  someone 
through  space.    The  typewriter  looks  nothing  like  a  hand  con- 
trolling a  pen  but  it  can  print  letters  to  communicate.  This 
concept  should  be  kept  in  mind  so  that  we  can  break  away  from 
limitaticxis  on  a  non-functioning  or  poorly  functioning  body  part 
and  seek  creative  solutions  to  problems. 
Obstacles  to  Testing 

Assessing  clients  is  seldom  an  easy  task.    In  some  cases 
the  professional  or  professionals  who  are  doing  the  assessment 
have  not  seen  the  client  before  or  have  had  limited  contact  with 
the  client.  Even  if  the  tester  is  familiar  with  the  client,  the 
task  of  trying  to  estimate  client  abilities  and  needs  fran  a 
limited  set  of  questions,  tasks  and  observaticHns  is  a  challen- 
ging one.    In  cases  dealing  with  non-oral  clients  the  task 
becomes  more  complex  since  the  client  may  have  little  or  no 
ability  to  tell  you  about  himself  or  herself. 

Planning  and  organizing  assessment  steps  is  very  inportant 
Needed  data  must  be  gathered  in  a  timely  fashion.    Some  clients 
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tire  or  loose  interest  after  a  brief  period  of  time.  The  tester 
must  take  this  into  oonsiaeration  and  plan  the  nost  iirportant 
items  first,  provide  rest  pf^riods  during  the  assesment  c>:, 
whenever  possible^  plan  a  series  of  assessment  sessicr^s.  VThen  a 
series  of  sessions  are  used  the  client's  abilities  can  be 
observed  over  time  and  the  tester  can  work  with  the  client  v*ien 
he/she  is  well  rested.    Using  a  series  of  assessments  does 
require  that  material  be  organized  in  a  rational  hierarchy  so 
that  the  results  can  provide  maximum  information.    For  example, 
it  vrould  be  useless  to  try  to  do  a  language  assessment  if  no  re- 
liable respOTse  has  been  established. 

When  the  assessmerit  must  be  done  in  one  session  the  tester 
is  faced  with  several  decisions.  Should  the  tester  present  oOTh- 
plex  items  early  v^en  the  client  is  rested  and  risk  failure 
which  may  discourage  the  client  or  should  the  tester  ensure  suc- 
cess with  easier  items  and  risk  the  client's  tiring  by  the  time 
the  cxHTiplex  items  are  reached?  This  problem  may  be  addressed  by 
beginning  with  an  interview  and  a  set  of  staiidard  tasks.  This 
provides  information  which  allows  the  other  testing  to  begin  at 
a  level  of  coirplexity  v*iich  will  offer  success,  but  will  not 
waste  time  ai  items  far  below  the  client's  functional  level* 

Most  professionals  have  a  form  or  format  that  they  use  to 
assess  individuals  which  may  include  some  standardized  tests  as 
well  as  tester  devised  tasks  and  observations^    An  inportant 
factor  in  any  assessment  is  that  the  assessment  be  individual- 
ized bo  r^t  the  person's  needs  rather  than  trying  to  fit  the 
person  into  a  standardized  set,  mode  and  order  of  testing  items 
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\yhich  inay  be  convenient  for  the  tester  but  provide  little  infor- 
mation about  the  client's  abilities. 

Physical  obstacles  are  also  carmon  with  this  population. 
The  person  being  tested  frequently  has  limited  physical  range. 
Rate  and  ^curacy  of  tracking  with  the  hand,  eyes  or  other  parts 
of  the  body  may  be  slow  and/or  erratic.    Resolution,  the 
ability  to  accurately  select  one  item  in  an  array,  may  also  be 
poor.    This  may  require  several  attempts  with  larger  and  larger 
target  areas  before  the  client  is  successful.  Although  non-oral 
individuals  may  be  difficult  to  assess  very  few  are  untestable 
as  was  once  believed.  ^ 
Professionals  Involved 

Assessing  the  skills  of  non-oral  individuals  frequently  in- 
volves the  e^^rtise  of  a  number  of  professionals  because  often 
the  person  has  multiple  disabilities.    A  list  of  professionals 
involved  might  include  the  following:    teacher,  E*iysical 
therapist,  occupational  therapist,  speech  and  language 
pathologist,  physician,  biomedical  engineer,  psychologist  and 
social  worker.    Depending  on  other  disabilities,  professionals 
such  as  an  audiologist,  otologistr  dentist,  prosthodontist,  or- 
thotist,  prosthotist,  orthopedic  surgeon  and  so  on  might  be  in- 
volved . 

The  teacher  provides  information  about  educational  objec- 
tives and  information  about  client  abilities  based  on  almost 
daily  observations.  The  physical  therapist  provides  information 
about  physical  abilities  and  limitations.    The  occupational 
therapist  provides  information  about  self  help  aiKJ  daily  living 
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skills.    The  speech  and  language  pathologist  provides  informa- 
tion about  speech,  grammar  and  overall  connunication  skills. 
The  physician  may  relate  the  client's  medical  history  and 
present  physical  condition.    The  biomedical  engineer  may 
describe  possibilities  for  assistive  systems  .in  terms  of  mechan- 
ical and  electrical  devices.  The  psychologist  provides  informa- 
tion about  the  client's  cognitive  abilities  and  psycho-social 
development.    The  social  worker  provides  consultation  and 
support  for  organizing  and  directing  the  families  financial  and 
emotional  resources. 

When  this  large  a  group  of  professionals  is  involved^ 
careful  planning  and  management  is  absolutely  necessary,  A 
parent,  spouse,  friend  of  the  client  or  one  of  the  profes- 
sionals must  be  willing  to  spend  the  time  and  energy  needed  to 
coordinate  the  assessment,  implementaticxi/  training  and  funding 
of  programs  and  devices.    Without  this  coord inatic«i  there  will 
be  little  or  no  progress  made.    With  good  ooordinatiai  a  suc- 
cussful  solutic^  v^ich  is  rewarding  to  everyone  involved  may 
frequently  be  the  result. 
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Smmiary  and  Conclusions 

^^^^  ■ 

One  approach  to  an  intial  asse?isment  for  non-oral  indivi- 
duals is  presented  here.    We  would  like  to  eirphasize  that  the 
individual  items  or  rording  of  iteirs  is  not  the  important  as- 
pect of  such  am  assessment.    The  general  information  gathered 
and  the  philosophy  behind  the  gathering  and  use  of  this  infor- 
mation about  physical,  sensory,  cognitive,  and  language  skills 
are  important.  A  careful  definition  of  the  goals  and  a  descrip- 
tion of  abilities  in  behavioral  terms  can  lead  bo  better  assess- 
ment of  the  individual,  implementation  and  evaluation  of  a 
system. 
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27. 


Table  1.     Perception/Memory  Abilities  Evaluated 


l.a.     Is  the  person  aware  of  his/her  orientation  in  space?    For  example,  can  the 
person  "mirror"  other  movements  by  moving  those  parts  of  his/her  body  which 
can  be  control  1 ed? 

b.  Does  the  person  explore  his/her  environment  by  touching  things  within 
reach?    What  does  he/she  like  to  touch? 

c.  Does  the  person  like  to  be  touched,  rubbed,  patted,  etc.,  or  is  he/she 
hypersensitive?     For  example,  does  the  person  react  negatively  to  being 
touched? 


'2. a.     Are  there  any  known  visual  problems?  yes 


no 


b.  Has  the  person  had  a  recent  visual  examination? 

If  so,  when?    By  whom?  

c .  Resul ts 

Formal  I n forma  1 

Assessment  Assessment 

Field  of  Vis  ion 

(.Within  Normal   Limits)  Yes  No  Yes  No 

Evidence  of  Perceptual  Deficits 
(Does  person  see  things  out  of 

order,  backwards,  etc.)  Yes    No    Yes    No 

Acui  ty 

(within  Normal   Limits)  Yes  No  Yes  No 


d.     Is   it  easier  for  the  person  to  work  with  items  in  isolation  or  small  groups 
rather  than  a  large  array? 


•3. a.    Are  there  any  known  hearing  problems?  yes 


no 


b.  Has  the  person  had  a  recent  audiologic  examination? 

If  so,  when?  By  whom?   

c.  Results 

Formal  Informal 
Assessment  Assessment 

Evidence  of  Perceptual  Deficits 
(Confusion  of  simlar  words- 
cat/hat,  etc.)  Yes  No  Yes  No 


Acui  ty 

(Within  Normal  Limits)  Yes    No  Yes  No 

Are  you  aware  of  any  memory  problems?     If  yes,  describe. 

-These  items  were  modified  from  those  used  by  Project  TEACH  a  joint  project  between 
Memphis  City  Schools  and  University  of  Tennessee. 
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Table  2.  Communication  Interview  Data  Form 


Past/Present  Codimunication  Systems 


Type  of 
System 

Used  in 
Past 

Used  Now 

Anticipated  Use  or 
Currently  Being  Trained 

COHMEWTS 

facia!  expression 

  '  

eye  movement 

gestures 

pointing 

yes/no 

- 

signing 

speech 

• 

communication 
board 

1 

typing 

writing 

Others: 
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Table  3.     Current  Communication  System  Description 

System  


Category 

Parameters 

Descri  pt  ion 

Comments 

1  nput 
Symbol s 

Type 

S  i  ze 

Number 

Example  symbols 

Configuration 

( ca  t egor  i  es ,  top  i  c , 

grammat  i  ca 1 ) 

Non-Scan 
Sel ec t 

Cod  i  ng 

Array  Size 

Target  Size 

Array  locat ion 

Scan 
Sel ec t 

Array  Size 

Array  location 

Swi  tch  number  and 
f unc t  ion 

Swi  tch  type 

O 

Swi  tch  locat  ion 

Cod  i  ng 

Output 
Mode 

Transient  Audi  fory 

Aud  i  tory  Memory 

Transient  Visual 

Long-term  Vi  sua  1 

Output 
Symbols 

Type 

S  i  ze 
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Tabl(i         Content  and  Method 

Can  the  person  reliably  ccmmuni cate  the  following  and  how  does  he/she 
do  so? 

YCS        NO  METHOD 

Attract  Attention       

Pain,  Anger,  Discomforl:      ^   

Happiness  or  Excitement        

Frustration   —  

Hunger  or  Thirst   ,   — 

Refusal    

Toileting  needs      ^  

Tiredness  or'  Bo»"edom   

Choi  CB  Among  1  tenis 
( i  ,      what  they 

want  to  eat)    —  

Relating  past 

events    ■  

Relating  future 

even  ts    

Other: 
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blc  5.    Body  Part  Movement  and  Control 


For  iMch  (nov(Mncnl  request-',  place  a  +  (prasent)  or  -  (absent)  in  the  appropriate 
column.  Note  whether  required  movement  can  be  initiated  (l),  controlled  (C)  and 
termi  nated'  (T) . 


Left 

I  Right 

ARM 

1 

c 

T  ' 

1 

C 

T 

COMMENTS 

lasKS.     lesuer  piaceb  odjccl 
(cup,  toy,  etc. )  at 
person's  midline  10" 
from  their  body  and 
instructs .     Reposi  tion 
if  necessary  and  note. 

-lift  6" 

-  extend  by  reaching 

-  rotate  as  i  f  to  pour 
(put  object  in  cup  to  be  poured) 

 ■  

~  rotate  in  the  opposite 
direction 

-*  turn  upright  again 

-  move  6''  to  the  left 

-  move  6"  to  the  right 

-  pul 1  back 

If  adequate  arm  and  hand  movement,  omit  the  following  tasks: 
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KNEE 

1 

C. 

T 

,  -  <^  

f 

'     i  ' 

T 

COMMENTS 

-  move  knee  to  the  left 

-  move  knee  to  the  right 

JAW 

-  open 

-  close 

MOUTH 

-  blow  through  a  straw 

-  sip  through  a  straw 

VOICE 

-  produce  a  sound 

-  produce  a  variety  of  sounds 

Table  6  32 

Head  Control 

Measure  range  of  movement  in  the  planes  shown.     Check  the  space  repre- 
senting the  persons  degree  of  movement  to  indicate  if  they  have  none, 
partial  or  full   range  movement. 
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Is  a  headpointer  used  now?  If  ^o,  describe 


f  the  client  has  used  one  before,   but  doesn't  now,  explain  why 
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Table  7 
Observatio(^  by  Interviewer 

Do  there  appear  to  be  prdbleins  with  any  of  the  following: 


33. 


Yes  No  Comments 


Age  appropriate  behaviors 
by  pel -on 

by  others  to  person 
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hardware 
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others 
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R  L 
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Release 
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Release  □  o 


spherical 


Press 


Figure  1.  Grasps  used  to  evaluatu  hand  and  f Inge- 
indicate  whether  the  client  can  execute 
subjective  score  (e.g.,   I^good,  2=fair, 
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function.  The  small  squares  arc  used  to 
"he  gra*?r>  and  voluntarily  release  it.  A 
3=poor)  may  be  used. 


EKLC 


Sect. '  3« 

A  Systematic  Approach  ,  :)  "^hoo  inc^  Interfaces 
for  Ass  St  '  ^•►^  'jc.  .  -c'i 


ERIC 


r>y.st,oma  tic  Approach  to  Choosing   Interfaces  For  Assistive 

Dev  ices 

by  A.M.   Cook*     and  M.R.  Barker** 


*  Assistive  Device  Center 
California  State  Univer?sty 
Sac r  amen  to ,   CA  ^  i  8 1 3 

**Rehabi li tation  Engineering  Conter 
Children's  Hospital  at  Stanford 
Palo  Alto,   CA  94304 


keywords:     .  ssistive  device,   interface,   evaluation,  control, 
coinmu  n  i  ca  t  i  o  n 


ERIC 


8a 


Abstract 

WlH.;n      i  .sal)  I  (ui    i  nd  i  v  i  dua  1  l',  considviT  usinq  a.ssistive  devices 
lot   mobility,  ce:>mmun  i  ca  t  ion  or   for  contcollinq   their  environment 
an   intertace  must  be   identified  that  will  allow  the  necessary 
cc>ntrc)l  .     We  have  developed  a  theory  of  and  rsys  tenia  t  ic  approach 
to   interface  assessment.     Throe  stepn  are   involved   in  this  pro- 
cess: control  site  selection,    interface  selection  and 
testing  t>f   the  interface/  contri.w    site  combinations.  Several  cas 
studies  are  presented   to   illustrate   the  theory  and  procedures. 

In troduc t  i  on 

A  wide  variety  of  electronic  devices  that  aid  communication, 
environmental  control,   and  manipulation   (e.g.,  page  turners  and 
feeders)   are  now  available.     The   flexibility  of  these  devices 
in  terms  of  methods  of  user  control,   together  with  the  wide 
variety  of  motor   skills  possessed  by  the  disabled  users  of  these 
systems,  has  made   it  necessary  to  develop  a  systematic  method 
foi   selecting  the  most  useful  control  scheme  for  an  individual 
disabled  person.     We  present  such  a  method  in  this  paper, 

Gencjral  Structure  of  Communication  and  Control  Systems 
Figure  1   is  a  qeneralized  diagram  of  a  communication  or 
control  system.  figure   includes  three  major  components: 

the   interface,  cone     iler  and  output.     The  interface   is  the 
portion  of  the  system  by  which  the  person   interacts  with  the 
device.     This  may  be  through  direct  mechanical  contact  as  in 
activation  of  a  switch  or   it  may  be   indirect  as  in  the  case  of 
a  light  beam  aimed  at  a  target.     The  interface  provides  infor- 
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nitit.  ion   Ic)   I.Im.»  drvict:  .jrnl   .tii  outi'tit    is  (| encM  a L .    'liu?  outfnil  in.:iy 
he  (••(Mi\in\n:  i  (Ml  i  on    ( c* .  (]  .  ,    1 1  .uu;ni  i  s:->  i  on  of  d  iiH^->sac,iC'  via  visual  dir.- 
pl<iV  c)t    -.yiitluM;  L7.c'(i   i;|)(H»ch),   or   c;ont:rol    (('.q.,   pc^wt^rod  mol)ilit:Y, 
manipulation  of  a   loedei    or    pac](/   Mirner).     'iMio  controUeL"  server, 
ai;  a    link  [.>etween  the    interface  and   the  output   (e.g.,   -J  powered 
wh<M»  1  clKi  i  r   cor^trcM    Nox   or    t  hu^   cU'Ot  tonic   circuit.';    in  a 
c onun u  n  i  c  <;i  t  i  o n  a  i  ( i )  . 

define*  an   in[)ut  domain  anci  a  coriirnand  domain  for  systems 
of   tlic  type   shown   in  Figure   1    (Moraso  et  al  .  ,    ]  979).   The  coi.ur  nd 
domain  i^.;   tl^e  set  of   things   tiiat   the  device  can  do.    In  a  feeder 
the  cc^mmanCs   include  :;uch  thinys  as  *M  i  f  t  spoon",    "rotate  plate" 
etc.      In  a  communication  system  the  commands   include  "print", 
"speak",    "edit",    "select  word",   etc.     The  siz-  of   the  command 
(lomain   i : determined   in  this  case  by   the  size  of   the  vocabulary 
and  the  methods  available  to  the  user   for  manipulating   it.  The 
input  domain  is  defined  as  the  number  of   independent  signals 
that   the  user  can  provide   t     the  device.     For  a  single  switch 
the   input  domain  has  one   signal,   either  ON  or  OFF.     A  switched, 
joy-tick   has   four   signals,   UP,   DOWN,    LEFT,   RIGHT.     A  keyboard 
(e.g.   a   typewriter)   may  produce  as  many  as  80  or  more  signals, 
one  for   each  key  including  shifted  keys. 

The  size  of  the   input  domain  is  the  number  of  independent 
signals  thaxi  can  be  derived   from  the   interface  by  an  individual 
disabled  user.     Thus,    the  size  of   the  inp-       omain  varies  from 
interface  to  interface  and   from  individua.    Lo  individual,  and 
it   is  one  parameter   that  can  be  measured   in  an  c.sf-;  c--nt 
setting.     The  size  of  this  domain  depends  on  mar^.  Two 
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o!    liii'sr  tiic   ijiujc  luul   r(*ju)]ii'  \o\\,      H.inqc-    is   tho  area   in  whicl\ 
..Hi    in(iivi:lUcJl   cm  proilin:*^  a   f  iinc  1.  i  onn  1  ,   C(Mitrollod  moveniont. 
lvt'!io  1  ul  i  on    is   t.hr  .'iinaMrsl   i^or.siblo     spacing  bi^tween  two  points 
tint   iJic   n  w'!    can   icliahly  and  dintin   ♦tly  Gelcct. 

Interface  Char ac  ter  i  sties 

In  Older  to  aciecjua  tel  y  se]cct  an  interface  for  an  indivi- 
dual disaL)lod  user,  we  must  first  dofiFu?  those  characteristics 
(d  ifiterface   tiiat   facilitate     successful  operation.  These 

may  be  qrouped   into  several  categories:   spatial  characteristics, 
■  icti  /avion  eba  r  ac  te  r  i  s  t:  i  cs  ,   and   sensory  characteristics.     All  of 
thene  ch'.iractor  i  s  t  ics  must  be  considered"!   in  order   to  match  an 
interface  to  the  needs  and  abilities  of  an  individual.  Spatial 
characteristics  are  the  range  and   resolution  required  for  an 
individual    to  use  the   interface.     Activation  characteristics 
include  both  the  force  required  to  activate  the   interface  (if 
any)   and  the  specific  movements  required  of  the  user.  Sensory 
characteristics  are  the  visual,   auditory  and  somatosensory  feed- 
back provided  by  the  interface. 
Sp.  -lal   Character istics 

Range  measurements  define  the  size  of  the  individual^'s 
"workspace".     This  parameter  provides  an   indication  of  the 
possible  locations  for  an  interface  and  the  maximum  spatial 
separation  between  the  extreme  portions  of  the   interface  (e.g.^ 
the  overall   size  of  a  keyboard  or  switch  array).  Resolution 
determines  the  number  of   independent  signals   (the  size  of  the 
input  domain)    for  any  interface  wirhm  the  workspace.  In 
selectincj  a  keyboard,   for  example,   the  resolution  is  the  spacing 
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l)i»twt'(*n  t  |h»  keys.      I'tM    d   sintjlc   switcli,    th(»   ro.v.olutUMi  roquired 
i:;   the  ()vrM<\ll    .si/t*  of"   tlir   :-,wiU:h.      I      t.lii     oaJ-.e,   wo  can  <iet:(M'- 
niinc   t.hc   "tai^jot:   si/r-"   which   Uio  periu^n    i  ::   i  (  (ju  i  r  ocl   t.o  lat:.  In 
selectinq    interfaces   it   in  ur;elul    to  qtouj.    t^en>  j.iito  broad  cat- 
oqorios  banod  on  required  range  and   resolution.     Table  1  shows 
r.uch  a  qroupi.yi.      in   t  h  i     Ta^)}r,    n    is   the  of   ttie   input  do- 

main   (number   oi    indej)encient  signals  availal>le  from  the  inter- 
fa<.:(').     For  a  single  switch,   nO    (one   independent  signal)    ,  and 
thii^   tY[Mcally  requires  only  limited  range  and  gross  resolution 
for   activation-     Switcli  arrays   (including  joysticks)  typically 
have  2   to  S  switches    (1   <   n  <     )    mounted   in  close  proximity. 
This  places  a  requirement  of   relatively  small  range    (but  larger 
than  a  single  switch)   and  moderate  resolution   (from  several  cm. 
to  10  cm.)-..    For     5  to  10   independent  signals   in  close  proximity 
(5  <  n  <   10),   small  numeric  keyboards  can  be  used  as  interfaces. 
These  keyboards  typical]     have  keys   ranging   in  size  from  0.5  to 
1.5  cm.,   and   they  require  re]ati^"^^'  fine  resolution.   Range  re- 
quirements are  moderate   (less   tha.  om.    in  both  horizontal  and 
vertical  directions).  Full  alphanumeric    (all   letters,  nuirhers, 
and  punctuation)    keyboards  provide  more  than  10  independent  sig- 
nals   (n  >   JO).     They  usually  have  40  to  80   independent  signals. 
These  keyboards  fall   into  two  basic  groups,    those  requiring 
relatively  large  range  and   fine   resolution   (e.g.   an  electric 
typev/riter   keyboard)    and   those  requiring  small   range    liless  than 
15  cm.)   and  very  fine  resolution   (less  t.'ian  1  cm.).     The  Sharp 
Memowriter  and  the  Canon  communicator   are  examples  of  this  latter 
type  of  keyboard. 
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Ac*  I  I  V  J  1  I  oil  C'l)ti  I  i<  *  t  ( ' r  1  i'l  t  i 

i  inpor  t.iiU     ^'Miv.iLion  charnctcr  i  .su  i  ci.;  are  rorce  required 
t(M    a  qivcn   i  nt-.(.M  f  (U:o  aiui   the  nua  hods  by  which  it  can  bo 
uctivul«Ml.     Activation   forces  vary  from  zero   (for  contact 
switches  and   1  icjht  beam  activatinl  switches)    to  hundreds  of 
ijiiis.     A  inort:  difficult  paranu.aer   to  determine   i«     "t,       of  acti- 
vation movement".     hy   this  we  mean  the  ways   in  which  a  switch 
(lor    ^'xample)    can  \>o  activated  by  a  user.     Some  switches  can  be 
a(;tivatod  l>y  a   finyer  j^ress,   by  a   lateral  movement  of  the  elbow 
or   tlie   knt'e,   by  jaw  extension,   etc.     Others   require  a  more  spe- 
cUu;   type.'  of  movement.      For  example,   most  keyboards  require 
some  sort  of  pointing  ability  that  is  often  achieved  using  the 
finger.   This  pointing   function  may  be  provided,  when  finger  use 
is  not   functional,   by  a  stick  held   in  the  hand  or  mounted  to  a 
helmet,   but  the  flexibiltiy  of  the .  in ter f ace   is  reduced  by  these 
restr  ictions. 
Sensory  Character  is tics 

of  the  most   important  and  least  discussed  aspects  of 
interfaces   is  the  sensory  feedback  which  they  provide  to  the 
user.     The  feedback  provided   is  usually  directly  proportional 
to     the  activation  force  required.     For  example,  contact 
switches   (thoFC    :  spending  to  electric  charge  on  the  body  and 
requiring  no  force)   pr.ovide  no  somatosensory  (tactile, 
kinesthetic  and  piopr.   oceptive)    feedback  to  the  user.  They 
also  have  no  visual  indication  of  activation  other  than  the 
result  in  terms  of  control  of  the  devices,  and  they  are  silent 
(no  auditory  feedback).     Simple  tread,   rocker  or  pedal  switches 

n 


tMiiployini)   nii  cnc,)i;w  i  t  cIh'!;   i)if)\/i^lr    r  n^h    I      (jh.»i:k    in    l.crnu;  of 
the   "fiU'l"  of    t        swit.cli    ( fU)ni*)  t  os^^niun  Y )  f  iUhliL)l(.'  click 

(.iiuiitoiy)    a(ul         ol       r  VrU  >  1  c  n\ovtM(i<Mi!    of   tlu*   jiwitcli  inocluin  i  .sin 
(visual).     For    this   iva^^on,    these  switches  ato  more  qonerally 
usuliil-   Most   keyhoarfL^>  provicit?  .some   s,oma  tosensor  y   feodback,  anf3 
nuuiy  a  1  i.o  !)<wo   keys   that  click  when  pressed    (auditorN'  lec'V^^^ck). 
It   an    Interface   is  rich   in  sensory  feedback,    it    wil'  ^neraily 
al].(;w  enhanced  client  performance. 


Based  on  the  charcter  ist  ics  of  coininunicat  ion  and  coiiLtol 
systems  and    interfaces,   we  have  developed  a  sysrein.     '  approach 
to  the  assessment  of  client  needs  and  abilities-.     'rhe  major 
goal  of  this  process   is  to  maximize   the  size  of  the   input  domain 
(n),   given  the  physical   abilities  of  a  specific  client-     A  three 
step  [process   is  employed:   determination  of   tlie  best  anatomic 
r  \      ,   selection  ot  "candidate"   interfaces  that  can  be  controlled 
with  that  site,   and  comparative  testing  of  the   in tr   f ace/s i te 
combinations  to  provide  a  rank  ordering  of  desireable  inter- 
faces, 

A  necessary  pr  er  equ  i  s  i  «^  •?   to  the  procedure^'     rscrib^^l  here 
is  a  careful  analysis  of  sea  t  ing  and  pos  i  t  ion i ng  needs  of  the 
client.     The   irterface  evaluation  described   in  this  section  is 
based  n  the  assumption   that  the  client   is  properly  positioned 
and  seated,     Trefler  v  t  al.    (1978)   present  a  general  approach 
to  thi  s  problem. 

The   first  step  is   the  determination  of  appropriate  control 
sites.     We  define  a  control  site  as  an  anatomic  site  with  which 
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I      •■•"i>  ■l<  iiK)ii:;t  1  at        [ ni i  | x ) ; ;, •  t  ii  1    iiu )V(."|.h' n t:    (Barkoi    .uul  Cook, 
^  l')Hl).     -rlx-  In  whicli  .1  |,.M  son  rail  crony  cjiit   thi:i  purpose- 

(nil   niov.'iiuTit    i:;   Icrnici   t;h(;  con  t  r  o  1  1  .i  1)  i  1  i  t.  y  of   Lho     i  to  .  Hil.er. 
with  til.'  .iieute;;t  ccjntro  1  1  abi  1  i  ty  are  i  )r  e  fe  f  i  ocl .  Thus,   the  first 
:,tt'p  in  .in   inter  Cace  evaluation   ia  to  rank  tho  person's  anatomic 
•'■''«'•'•    I"   tciiii'.  o(    coiUro  1  I  aliL  1  i  t  V 

:.;in(:;e   the    interacti^:i   t^  twoen  the  i)erson  and  device  in- 
volve:,  relatively   Line  manipulative  control  for  maximum  n,  we 
can  dt  f  ive  a  hierarchy  of  anatoi.iic  sites  .'oerviqcj   this  function. 
Tuhle   ?   :,hows   t:  h  i  r,  hierarchy.     The  hand  and   fingers  are  favored 
hoc-uise   thioy  are  typically  used   for  manipulative  tasks.      If  the 
hand   IS  not  controllable,    then   the  use  of  the  head  as  an 
interface  site   is  preferred.     Using  attachments  such  as  light 
beamii,    light  detectors  or  mechanical  pointers   (handheld  sticks  or 
head  wands)    ,    it  is  possible  to  obtain  relatively  fine  resolution 
and  good  range.   For  some  individuals  fine  control  of  the  foot  is 
possible.   This   is  less  desirable  than  the  hand  or  head  because  of 
difficulties  of   interfacing  to  the  foot   (especially  if  the  toes 
must  be  exposed  such  as  for  use  of  a  keyboard) .     The  use  of  the 
foot  also  requires  constant  visual  monitoring  to  insuri?  that 
proper   selections  are  made,  where  as  the  hand  and  head  do  not. 
The  use  of  the  arm  and/or   leg   is  less  desireable  because  they 
represent  "naturally"  gross  movements  connrolled  by  large  muscle 
groups.   For   this  reason  they  are  ranked  as  the  least  desireable 
for  manipulative  functions. 

In  the  case  of  neuromuscular  disability,   this  hierarchy 
^         must  be  applied  with  care.     For  examp'e,   reflexive  behaviors 
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may  impede  controlled  movements.     Also,   in  the  case  of  some 
disabilities  such  as  cerebiral  palGy,   there  is  great  variation 
among  clients   in  terms  of  the  sites  that  are  most  easily  and 
functionally  controlled-   In  clinical   settings,   however,  this 
hierarchy  has  been  shown  to  provide  a  useful   initial  screening 
in  determining  a  desirable  control  s  i  te  for   inter  facing . 

Given  a  set  of  possible  control  sites,   preferably  rank 
ordered  as  to  desir abil ity ,   we  must  determine  the  manner  in 
which  they  can  be  used;    i.e.,   which   interfaces  are  usable  by 
the  selected  anatomic  sites.   The  selection  process  involves  a 
hierarchy  of   interfaces  which  follows  Table  1.     The  most 
desirable   interface  is  that  which  has  the  largest  inpu  domain 
size    (largest  n) .     The     size  of  n  can  be  obtained  from  measures 
of  range  and  resolution  of  the  anatomic  site  as  well  as  from  use 
of   interfaces.     In  general,   this  will  not  result  in  a  single 
choice  of  an  interface.     In  comparing  interfaces  with  the  same 
size   input  domain   (e.g.   a  group  of  single  switches  with  n=l), 
the  major  criteria   is  user  preference.     It  is  possible  to  pro- 
vide choices,   however,   based  on  activation  method   (force  and 
movement)    and  sensory  feedback  provided.     The  activation  method 
is  directly  related  to  long-term  fatigue  and  sensory  feedback  is 
directly  related  to  speed  and  accuracy.     All  other   factors  being 
equal,  we  recommend  that  interfaces  which  maximize  feedback  (of 
all  three  types)   be  chosen.     It  is  also  desireable  to  select 
several  alternative  interfaces  for  each  anatomic  site  since  the 
first  choice  may  not  function  well  when  connected  to  the  cont- 
roller . 


Another  major  concern  is  the  location  of  the  interface 
within  the  workspace.     Some   interfaces   (e.g.   single  switches) 
ate  more  flexible  than  others  in  this  regard.     In  order  for  an 
interface  to  be  considered  as  a  viable  "candidate"   for  a  given 
client,    it  must  be  capable  of  being  located   in  an  easily 
accessible  location.     As  obvious  as   it  sounds,-   this  principle  is 
often  violated.     For  example,   the  examiner  testing  interfaces 
with  a  client  will  often  hold  the  interface  in  nis/her  hand. 
This  allows  for  locations  that  may  not  be  achievable  with  a  per- 
manently mounted   interface.     Q'here  may  also  be  unnoticed  compen- 
sation for  poor  client  performance,   such  as  slight  movements  of 
the  switch  to  help  with  activation. 

Having  determined  a  set  of  control   sites  and  corresponding 
interfaces,   it  is  necessary  to  quantitatively  compare  them 
with  each  other   in  order   to  determine  the  "best"  interface/ 
control  site  combination. 

Assessment  Methods  and  Mater ials 

The  assessment  procedures  and  materials  described  in  this 
section  are  based  on  the  foregoing  general  concepts.  Each 
aspect  of  the  interface  characteristics,   the  hierarchies  for 
anatomic  site,   size  of  input  domain  and  the  requirements  for 
positioning  and  mounting  of  the   interface  are  included   in  these 
methods.     The  forms  used  for  data  collection  in  our  assessments 
are  av  liable  for  a  small  fee  upon  request. 
De terminat ion  of  Controllable  Anatomic  S i tes 

The  determination  of  an  anatomic  s i te  ' s  based  on 
functional  tasks  performed  by  the  client.     Functional  tasks 


are  choson  because  they  are  often  more  meaningful  to  the  client 
than  purely  phy.sical   mea.suros  such  as   range  c^f   joint  motion.  We 
have  also  found   that  it  is  easi?r   to  select  interfaces  based  on 
functional  measures  than  to  extrapolate  from  physical  parameters 
measured   in  isolaton. 

Materials.     Arm  range     within  the  workspace   is  determined 
usinq   a  sheet  of  cardboard  on  which  9  squares  have  been  drawn. 
Figure  2   illustrates  this  slieet  and  gives  the  dimensions  that  we 
have   found   usefu] .   Squares  are  used  rather   than  dots   In  order  to 
allow  for   a  gross  determination  of  resolution  at  each  of  the  9 
locations       Head  range  is  measured  using  a  protractor   that  is 
placed  under   the  chin  or  beside  the  head,   and  the  number  of 
degrees  of  neck   rotation  and  flexion  are  recorded, 

Basic  hand  function  is  observed  using  the  "grasp  module" 
shown  in  Figure  3.     A  total  of  seven  grasps  are   include^  each 
of  which   is  related  to  the  control  of  specific  types  of 
interfaces.   The  grasps  are  evaluated  using  standard  objects  such 
as  a  small  bead    (tip),  a  dowell    (palmer  and  two  finger),  a 
rubber  ball    (spherical),  a  note  card    (lateral),   a  4  cm.  diameter 
tube    (cylindrical  and  tee)    and  a  single  doorbell-type  button 
(press).     These  grasps  were  modified   from  those  reported  by 
(Aitken,   et  al.,1960).  Arm,   knee  and   jaw  motion  is  determined  by 
having  the  Ctient  perform  the  tasks  listed   in  Table  3. 

Methods .     Arm  range   is  determined  by  asking  the  client  to 
touch  each  of  tne  corners  of  each  of  the  squares  on  the  "range 
sheet".     Both  the  right  and   left  hand/arm  are  evaluated.  Data 
recorded   include  furthest  reach,  closest  reach  and  maximum  left 
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an(\   ricjlit  reach,     Tiieue  numbers,    together  with  a  subjective 
dftei:init\at ion  of   the  difficulty  of  the  task  for  the  client,  give 
cin   indication  of  the?  size  of  the  client^s  useable  workspace.  An 
important  cons idur aton  is  the  relative  time  spent  by  the  client 
in  moving  from  rest  position  to  the  square   (tracking  time) ,  and 
the  time  requiiTod  to  move  from  one  corner  of  the  square  to 
anothet    (select  time) .     A  subjective  determination  of  whether 
there   is  a  large  difference  between  these  two  times   is  also 
recorded.   If  hand/arm  movement  is  not  well  controlled  and 
fcot/leg  movement  is,   then  a  similar  task  is  performed  using  a 
smaller   range  sheet  for   the  foot. 

Gross  arm  movement  is  evaluated  by  having  the  client 
perform  the  tasks  outlined  in  Tablo  3.     If  possible,   the  client 
performs  these  tasks  with  both  the  left  and  right  arm.  Three 
types  of  movement  are  evaluateid.     The  examiner   indicates  whether 
the  client  can   initiate,  control  and  terminate  each  of  the 
required  tasks.     Reflexive  behaviors  that  interfer  with  the 
tasks  are  also  recorded.  ; 

If  arm  and  hand  function  are  not  well  controller,   then  the 
functional  tests  of  knee  and  jaw  movement  are  also  performed 
(see  Table  3).     Further  testinc  of  neck  function   (head  move- 
ment)   is  also  carried  out.  Neck  rotation,   flexion  and  lateral 
flexion  are  evaluated.     Data  relating  to  head  restraints  that 
might   interfere  with  switch  placement  are  also  recorded.  At  the 
completion  of  this  phase  of  testing  the  f ir st , second ,   and  third 
most  suitable  anatomic  sites  are  listed* 
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Sc»  1  ec t.  ion  cj f.  App r op r  i  o  t o   I  n t c?  \:  1:  a c: o r; 

any  qivon  rHuttomic  si  he,    the  choice  of  an  intcrfucc  is 
do termint^d  by  53overal    factors.   The  c()inrnorcial  availability  of 
inteil.aco  types   is  not  a   limitation  v/ith  currently  available 
switches.     Therefore  we  apply  the  criteria  of  maximizing  the 
number  of  signals  avaialable  from  the  interface   (maximize  n) 
and  maximizing  sensory  feedback  from  the   interface.   Range  and 
functional   measures   fiom  the  previous  phase  of  the  a3sessment 
are  al5x;  used   in  determining  an   initial  selection  of  interfaces. 

Materials.     For   this  phase  of  the  assessment  we  use 
standard  keyboards  and  switches  available  commercially.  We  use  a 
standard  electric  typewriter    (IBM  Selectric),   and  a  microcom,put~ 
er    (e.g.   Apple  II  or  TRS-80)    for  evaluating  performance  with 
large  keyboards.     Tor   small  numeric  keyboards,  we  have  connected 
a  small  keyboard  to  a  single  numeric  display   (Figure  4   )•  Sup- 
pliers of  switches  and  other  evaluation  devices  are  listed   in  the 
Append  ix • 

.  Feedback   is,   as  we  have  stated,   very  important.     We  use 
siirple  lights  and  tones  to  provide   feedback   to  the  client  during 
interface  testing.     For  small  children  switch-operated  electric 
toys  may  be  used   for   feedback  also.   For   the  large  keyboards, 
letters  appearing  on  a  piece  of  paper  or  on  a  video  screen 
provide  the  necessary  feedback.  We  do  not  use  communication  or 
control  systems  with  the   interfaces  at  this  stage  of  the 
assessment  because   the  operational   requirements  of  the  device 
may  he  confusing  to  the  user  and  the  results  may  be  misle::'^ ing . 

Methods   .   We   have  deve loped   two  test i ng   "modules"   for  eval- 
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lUitiDq    i  r)Lor  f  acfs .     One  ol    these   is  uacni  with  tho  arrn  or   log  and 
ir>  rrforrcHi   to  ar.  a  **limb  modulo*',  and  the  other   is  a  "head 
modulo"-     Tn  either  c:ase,   the  basic  criteria  of  maximizing  the 
number  oC    independent  selections   (n)    is  applied  and  interfaces 
with  large  n  i.uch  as  keyboards  are  used  first,    if  such  use  is 
within  the  capabilities  of   the  client.     This   is  followed  by 
the  use  of  switched   joysticks,   single  switches  and  finally 
r.witch  arrays   (e.g.   slot  switches).     Single  switch  use  preceeds 
switch  arrray  testing   because  we  can  make  up  switch  arrays 
consisting  of  switches  that  were  successful  when  used  singly. 

For  single  switch  evaluation  we  first  use  those  that 
provide  the  most   feedback  and  sequentially  move  to  those 
requiring   less  activation  force,  while  providing  less  feedback. 
We  have  listed  one  possible  ranking  of  switches  based  on  these 
criteria   in  Table  4.     At  this  stage  of  the  assessment  it  is  also 
necessary  to  determine  how  the  anatomic  site  will  be  used  to 
activate  the   interface.     For  keyboards  this  may  include  the 
addition  of  a  keyguard,   the  use  of  a  stick  or  head  wand  rather 
than  the  finger   for  pressing  the  keys,  etc.     The  location  of  the 
keyboard  relative  to  the  user^s  midline   is  also  important  in 
terms  of  achieving  the  "best"  performance.     For  single  rswitches 
and  joy sticks  the  way   in  wh  ich   the  anatomic  site   is  used  may 
vary  greatly.     For  example,   joysticks  may  be  controlled  with  the 
hand   in  a  spherical  or  cylindrical  grasp  or  by  pushing  the  joy- 
stick v,'ith  any  surface  of  the  hand  or  arm.  A  single  switch 
activated  with  the  heac   may  use  jaw  movement,  neck  flexion, 
neck  rotation,  etc.     Hand  control  of  a  switch  can  be  via  the 
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l<.it.<Mcil    iiiovciiu'iil    ()[    t  Im^   er^t.  ire  »u  iti,    1  l<*xi(;n  of    l.he   I  inqor.,, 
olljow   I  U.^Ki()r^  arui  t^x  ItMu;  i  on ,   clr:  .     Ttu^so   i'.lioulcl  ,i  .1  1   bc"  oviiluatod 
piioi    l:o  (hn:  id  i  luji  on  ono  inrt:ho«l.     I'hr  criteria  of  ur.iruj  mu:;c:.lori 
that   ncjriiidlly  arc   ujwnl   for    l  ino   ratlH^r    l.haii  qr(»s:;  movoinont 
whenever    fxvjsii^lr;  .should  l>e  followed.     'J'he  n:or»t  reliable  rnethoci 
of  evaluatinq  which  site   is  bent  or  which  method     f.  using  a  site 
it\  ''*ur»ier,t   and  most:  e(f(M:tive    i  i^'.   to  ar»k   tlie  client.  C^liencs 
of  t«'n  Mave  a  qood    idea  of  which  movementn  are  eacist   for  thoin. 

I  f   hand   Cunct  ion   .is  well  control  led   for  either  a  keyboard 
(laicjc  OL   small)    or.   sincjJe  switches  or  arrays,   we  do  not  test 
other   anatomic  sites.     If  hand  function   is  essent.^lly  normal, 
we  will  generally  not  move  beyond  keyboard  use  since  individuals 
who  can  use  laLge  keyboards  can  generally  use  single  switches  of 
alniost  any  type.     This  generalization  should  be  applied  with 
caution,   however,   since   there  may  be  cases   in  which  riinrjle 
sw i tch  use  does  not  f ol low  from  keybba rd  use . 

The  outcome  of  this  phase  of   the  assessment   is  a  set  of 
anatornic  site/interface  combinations.     The   final   stage  is  de- 
signed  to  determine  wliich  comb inat  ion  will  be   the  most 
effective. 

Compa r ative  Tes ting  of  Interface s 
Once  an  anatomic  si  te  has  been  chosen  and  candidate 
interfaces  usable  by  that  site  have  been  selected,    it  is 
necessary  to  make  quantitative  measures  that  allow  comparison  of 
the   interface  choic^^s  for  any  given  site.     We  use  a  process  of 
competetive  interfacing    (Buekelman,   1980).     In  this  process 
we  measure  parameters  that  relate   to  the  overall  usefulness 
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"*  int  .M  f  .KM-.     N,,tt'   that:   this   t;.-i;l.inq   t:.-ik(>;;i  p]iico  af'tor 

till'  (:.li«Mit  has  hau  an  opportunity  to  Ljccome  familiar  with  the 
i  n L e r  f  a c in  the  f j r  cm; t> o d  i n c]     t e p . 
iipocd  of  Rosporir.e 

One  way  of  quantifyinq   interface  effectiveness  is  to  time 
the  c-.ent's  responec  in  two  ways.     Tracking  time  is  measured  as 
the  time  from  the  person's  rest  position  to  the  successful  acti- 
vation of  the   interface.     Some  clients  may  have  a  great  deal  of 
difficulty   in  getting  to  an  interface,   but  they  may  be  able  to 
easily  iiolect  between  two  switches  once  they  have  positioned 
their   arm   (for  example)   near   the  switches.     For  this  reason  we 
also  measure  selection  time,   the  time  required  to  move  between 
two  interfaces  located  close  together.     Tor  example,   a  client 
may  be  asked  to  type  two  or  three  characters  on  a  keyboard.  If 
the  time  to  carry  out  this  task  is  less  than  two  or  three  times 
longer   than  the  time  to  type  one  character   from  a  rest  position, 
then  the  tracking  time   is  a  significant  factor,   and  this  must  be 
taken   into  account   in  the  final  positioning  and  mounting  of  the 
interface.     On  the  other  hand,   if  the  time  to  select  multiple 
keys   is  not  significantly  greater  than  the  time  to  select  one 
key,   then  either  the  client  has  no  tracking  problems  or  the 
overall  performance   (tracking  and  selection  times)    is  poor.  Only 
observation  can  distinguish  between  these  two  choices.     By  usin^ 
a  format  similar  to  that  ihown   in  Table  5,    it  is  possible  to 
determine  tracking  and  selection  times  for  various  positions  of 
the  keys  on  a  standard  keyboard.     The  testing  is  set  up  so  that 
the  client  is  required  to  press  keys  located  at  the  extremes  and 


103 


I  () 


cit.   tUv  .'.■iitci  the   k(.'Yh<j.»r  (I ,    t(i  |)ic.«;!;  hol.li  ;;in(ilf>  kcyr.,  and 

£.;t'\oial   key:-,   in  n  pr  (mIo  t.(^  r  m  i  ntnl   [.(HUioncc ,   niul   to  inor.r.  keys 
located    in  cloyo  proKiniiLy   to  i^ach  Dth'-r  .     By  reviewing  the 
times  obtained   in  diffferent   location:;  and  with  (iifferent 
ijoquenccs  of;  keyr.   it   is  jjorsible  to  separate   factor r.  sucli  ar. 
keyboard  placement,   tracking  vs.   selection  time  and  roGolution,. 
We  use  a  similar  approach  for   the  smaller  numeric  keyboard  shown 
in  I'Mqute  -1.     The  tanks  descril)ed   in  Table  ""j  are  used   to  obtain 
the  same   information  as  for   the  large  keyboard.     For  joystick 
use,  we  time  the  responses   in  each  of  the  four  directions  using 
verbal   commands  to  indicate  which  position  is  to  be  selected. 

Single  switch  use   is  tested  by  measuring   the  time  to  activa- 
tion  from  both  a  resting  position    (tracking  time)    and  from  a 
position  with  the  control  site  located  near   the  interface 
(selection  time).   Several   trials  are  run  with  each  interface.  If 
the  client  has  sufficient  force  available  to  depress  all 
switches,   then  the  switches  are  presented   in  the  order  shown  in 
Table  4.     This  provides  maximum  sensory  feedback  for  the 
switches  chosen.   If  the     client  has   insufficient  force  for  all 
switches,   then  we  move  down  this  list  until  a  suitable  interface 
is  found. 

At  each  stage   it  is   important  to  get  the  client's  subjective 
feedback  regarding  the  difficulty  of  the  task  and  his/her 
preference  for  one  switch  over  another.     If  the  client's 
range   is  sufficient,  we  repeat  this  task  with  arrays  of  switches 
jnade  up  of  those  that  were  most  effective   (i.e.;   fi.  •     r)  when 
used  singly.     The  same  time  measures  are  taken  here  with  the 
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ul<lit  ion  ol    .s<»lp(:t  ion   t  im*';;  hrt.wiMUi  {Aw    i\u\\y  i<\\u\\    c.l  iMiu»nt:r.;  oi 
\A\o   rw  i  \        «h:  Tiiy. 
AccMir  iicy  oi  Uor.p<jn:j(^ 

A  iu'conci  (juant  i  t.a  1.  i  vt^  iucmmu'i*   i  .s  accuracy  of  rosponno. 
This  typically   involves  a  (1<  termination  ol  the  number  and  type 
of  errors  made  by  the  client  during  the  tasks  described  in 
'I'ahle  S.     For   keylx)urd  use  all    fal  tie  entries  are  noted.  A  raw 
nuN.  sure  of  accuracy  can  be  (ietermined  from  the  total   number  of 
errors  niade.     Using   these  data  it  is  also  possible  to  calculate 
corrected  rates.     The  type  of  errors  made  can  also  provide 
valuable  information.     P'or  example,    if  a  client  makes  erroneous 
entries  with  a  keyboard  and  all  the  errors  are  the  result  of 
pressing  keys  located  near   the  desired  key,   then  the  problem  is 
most   likely  one  of  insufficient  motor  control.  To  maximize 
performance,  we  use  keyguards,   poinitng  sticks,   etc.  as 
determined  from  the  interface  selection  step.   If,  on  the  other 
hand,    the  errors  are  random,   then  the  possibility  exists  that 
the  client  did  not  understand  the  task,   that  the  client  does  not 
have  sufficient  number  and/or  letter   recognition  skills,  that 
the  client  has  visual  perception  problems  or  that  the  motor  task 
is  totally  inappropriate  for  that  client.  Additional  testing  can 
distinguish  between  these  possibilities. 

For  single  switch  testing r  poor  accuaracy  is     often  related 
to  possible  problems  in  client  positioning,   size  of  the  switch, 
sensory  feedback  provided,   and  location  of  the  switch  within  the 
workspace.     We  ask  the  client  to  turn  a  switch  ON  and  hold  it 
ON,   and   then  we  ask  that  they  turn  it  OFF.  This  provides  a  crude 
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nihility   to  ni>\int,nn       r  <^•;I)(»rr;r  ,   a   r  (h|u  i  r  rfncnt    for   r.f*  1  eel.  i  <^it  or 
m()V(Muer)t,  ol    a    li()ht    or   cui  i^oi    in   r.oiiu*  (lc*vicM»r>.    For    j.witch  .irray;; 
cU)(l    j()y:;t  ic:k:i  r    ie:;i>oii:ie  (  i  i  oj;  may  h(»   i  n  t.oi:  pf  (Med    in  a  manner  an- 
a.loqour.   t,<j  that  uranl    in   the   keylH)arci  ovalutjtion. 
Fat  ique 

An    impoit.ant  ai^j.^ect  of    int-ilace  ofx^ration   is  that   tiie  in- 
terlace mur.t:   usually  i>e  used  continuously   to  make  se1v?ctions. 
the  (Jtniree   to  which  an   interface  causes   fatigue   is  thus  oC  great 
im[)ortance.     One  measure*  of  this  variable   is  a  comparison  of 
track  incj     and  selection  times   from  the  beginning  of  an  assess- 
ment   r>ession  with  tlios.e  at  the  enci  of   the  session.     Another  i^; 
the  subjective  evaluation  of  the  amount  of  effort  expended  by 
the  client.     Finally,   the  client's  opinion  regarding  the  ease  of 
use  of  a  given  interface  and  a  comparison  between  different 
interfaces  provides  some  measure  of  the  likelyhood  that  an 
interface  will  be  useable  on  a  day-to-day  basis. 
Repea t  ibili ty 

This  is     a  measure  of  the  degree  to  which  performance  is 
maintained  over   time.     It  is,   of  course,   related  to  speed 
accuracy,   and  fatigue,   but  it   is  also  a  significant  variable  in 
itself.     It   is  necessary  to  decide  what  factors  are  responsible 
for   lack  of  repeatibil i ty .     In  some  cases  repeatibili ty  can  bo 
improved  by  changing  the  position  or   location  of   the  interface. 
In  others   it  can  be   improved  by  substituting  an   interface  that 
provides  more  sensory  Teedback.     One  measure  of   this  parameter 
is  to  compare  speed  and  accuracy  data  from  the  the  beginning  of 
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.ni  .t:i:;i':.:.i(MMit    f,<';;r;i()M  with   t[M)!W*  (liiti\  (jI       I  iumI  at   the  <*M(1  oi  0\o 
i  on  . 

Jaunm.i  t  Y 

•rlu'  ()ut.c:(nno  of   t  lir:u»  tor.tn,  wlUch  cu  r  p(^r  f  ormed  loi  each 
anritomic  r.ito  (iolcrminod  to  be  potontialy  uaeful./    ia  a  not  of 
inter  lacer,  truit  are  deemed  useful   to  that  cl  ient.     Wo  recommend  r 
e.'iix'C  i  a  1  1 Y  with  f'.inqle   switcho:,,    that  more   than  one  vnterfac*^ 
Ix'         c:  i  t         und  that  they  be  rank  ordered.     We  sometimes  find 
that   the  "best"   interface  as  determined  by  this  evaluation  is 
not  functional  wheri  coupled  to  a  final  system.     If  alternatives 
aie  available,   the  likelyhood  of  finding  a  functional  system  for 
the  client   is  greatly  improved-    It   is  also  very  important  to 
document  any  positioning  and  mounting  hardware  used  for  the 
final   testing.     This  will   allow  for  exact  replication  of  the 
location  upon  delivery  of  a  final  communication  or  control 
system. 

Case  Examples 

In  order   to  illustrate  the  principles  described  in  the 
preceeding  sections,  we  will  discuss  several  cases  based  on 
over  175  clients  with  whom  we  have  used  these  methods. 
Case  1 

Barbara   is  a  27  year  old  female  with  severe  athetoid  cere- 
bral palsy.     Prior   to  her  evaluation,   she  used  her   left  thumb  to 
point  to  a  letter  board.     She  drives  a  powered  wheelchair  using 
a  joystick  controlled  with  her   left  hand. 

The  optimal  control  site  was  identified  as  her   left  hand. 
With  this  hand  she  u.ses  a  cylindrical  grasp  to  hold  a  pencil. 
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This  grip  is  most  functional  with  her  forearm  in  a  pronated 
position.  VJith  her  left  arm/hand,   her   furthest  reach  is  40.6  cm 
(16  ..e  closest  reach  is  0    (against  her  body).     The  left 

maximum  distance   is  50.8  cm   (20  and  right  maximum  is  15.25 

cm   (6"  )  . 

Barbara  was  evaluated  on  an  electric  typewriter  with  a 
keyguard.     She  was  unable  to  accurately  press  the  keys  without 
the  keyguard.     She  strikes  the  keys  with  a  pencil  held  in  her 
left  hand,  with  her  forearm  at  neutral,   and  her  elbow 
extended.     She  prefers  to  have  the  typewriter  placed  at  her 
left  side.     In  this  location,   she  is  fairly  accurate  but  the 
rate  of  selection  is  slow.     There  is  also  a  problem  with  the 
pencil  catching  under  the  keyguard. 

She  was  next  evaluated  on  an  expanded  keyboard  that  is 
operated  by  sliding  a  magnetic  handpiece  over  the  desired  entry 
and  holding  that  position  until  a  selection  is  made.     She  was 
able  to  hold  the  handpiece  with  a  hook-type  grasp  with  her  fore- 
arm fully  pronated.     This  position  was  more  stable  than  that 
used  with  the  typewriter.     Holding  the  handpiece  continuously  on 
the  surface  of  the  device  also  added  support  and  increased 
control. 

On  matched  tasks  using  the  typewriter  and  enlarged 
keyboard,  her  response  rates  were  3.86  sec/entry  for  the  type- 
•    writer  and  3.47  sec/entry  for  the  enlarged  keyboard.     There  were 
no  false  entries  with  either  keyboard.     The  close  times  were 
impressive  since  Barbara  had  no  exprience  with  the  large 
keyboard  prior  to  the  evaluation,  but  she  had  used  an  electric 


108 


21 


typewriter  extensively.     The  final  interface  recommendation  was 
the  enlargea  keyboard  because  of  the  greater  control  and  reduced 
effort  necessary  to  operate  it. 

Case^^ 

Mike  is  a  21  year  old  male  with  severe  spastic  cerebral 
palsy.     He  has  understandable  but  dysarthric  speech,   and  he  uses 
his  feet  to  propel  a  manual  wheelchair.     He  was  referred  for  the 
recommendation  of  a  writing  system  for  use  in  his  college 
classes.     Use  of  his  arms  and  hands  is  very  limited.     He  uses 
his  left  large  toe  for  typing,   and  occassionally  uses  a  head 
wand  for  painting. 

Evaluation  of  hand  function  showed  poor  tee,  spherical, 
two-finger,  and  press  grasps  with  his  right  hand.     He  was  unable 
to  voluntarily  release  all  but  the  tee  grasp.     He  was  unable  to 
use  any  grasps  with  his  left  hand.     Head  range  was  measured  as 
90  degress  rotation  left  and  right,  90  degrees  up  and  30  degrees 
down  and  80  degrees  left  and  45  degrees  right  tilt. 

Based  on  this  evalaution  and  his  previous  use  of  foot  

control,   the  foot/toe  was  selected  for  further  testing  with  the 
head  as  an  alternative  site.     Using  a  range  sheet  similar  to 
that  shown  in  Figure  2,  we  determined  that  Mike  could  reach 
objects  in  an  area  8.3  cm   (3.25  ")   in  back  of  his  rest  position, 
42  cm   (16.5  ")   to  the  left  and  right  with  his  left  foot.  Using 
a  typewriter  keyboard  without  a  guard,   he  had  no  errors  and  each 
selection  was  completed  in  Jess  than  one  second.     The  small 


numeric  keyboard  (Figure  4)  was  also  used  with  each  selection 
completed   in  less  than  one  second.     Two  errors  were  made  and 
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both  were   inadvertont  pressing  of  adjacent  keys.     A  switched  4 
position  joystick  was  positioned  30  cm  in  front  of  his  wheel- 
chair and  he  was  at)le  to  select  any  one  of  the  four  positons  in 
less   than  one  second.  A] 1  errors  were   in  the  forward  direction, 
and   it  was  determined   that  this  was  due  to  an  obstruction  by  the 
wheelchair   leg  rest. 

Single  switches  were  also  used  with  his  ]eft  foot.     He  pre- 
ferred the  tread  switch  used  either  singly  or   in  an  array  of 
three.  An  array  of  five  tread  switches  in  a  slot  configuration 
caused  problems   in  reaching  the  extremes  of  the  array.  Less 
desireable  alternatives  were  the  rocker  switch   (difficulty  in 
hitting  only  one  side)   and  touch   (too  little  feedback). 

Because  Mike  had  previously  used  his  head  for   some  tasks, 
this  site  was  also  investigated.     Based  on  his  previous  exp- 
erience,  he  did  not  want  to  use  a  head  wand  for  keyboard  selec- 
tions.    He  was  able  to  use  a  joystick  with  his  chin,   but  he 
found  that  it  was  more  difficult  than  using  his  foot  for  the 
same   task.     A  rocker  switch  was  tried  wi  th^ja.w^-.mov-emcn  t ,  but 
this  too  was  determined  to  be  much  more  difficult  than  foot 
control.  Finally,   leaf  switches  were  positioned  at  each  side  of 
his  head.     Although  he  could  easily  control  these  he  again 
preferred  use  of  his  foot. 

The  final  recommendation  was  for  foot  control  of  an  inter- 
face.    Interfaces  chosen  were  large  keyboard,   small  keyboard, 
joystick  and   three  switch  array,    in  that  order. 
Case  3 

Susan  is  a  17  year  old  female  with  severe  spastic  cerebral 
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paJsy.     She  has  no  speech  and  uses  eye  gaze   (left  =  yes,  right  = 
no)    for  coininunicat  ion  in  a  question  and  answer  mode. 

She  could  not  accoinplish  any  of  the  grasps  with  her  right 
hand,   but  all  were  possible  with  her   left.     None  of  the  grasps 
were  rated  as  "good"  however.     Her  range  with  her  left  hand  is 
46  cm   (18")    forward  and   15  cin   (6")    to  the  left   .     She  could  not 
cross  her  midline  with  this  hand.     Head  movement  was  60  degrees 
left  and  right,   8  degrees  up   ((:he  wheelchair  head  restraint 
prevented  more  movement   in  this  direction)   and  15  degrees  down. 

Susan  could  not  use  any  keyboards  or  single  switches  with 
either  hand  due  to  the  lack  of  functional  grasps  and  random  hand 
and  arm  movement.  The  use  of  the  chin  as  a  control  site  was  pre- 
cluded because  her   rest  positon  for  her  chin  was  on  her  chest. 
One  tread  switch  was  mounted  to  her  wheelchair  on  each  side  of 
he       ead.     Using  a  light  as  feedback,   she  was  able  to  select 
either   switch  rapidly  and  accurately.     She  required  1.6  sec  per 
selection  with  no  false  ON  or  OFF  responses.     Susan  reported 
that  this  arrangement  was  exteremely  easy  for  her  to  use.  Pad 
and  touch  switches  were  also  tried,   but  her  performance  was  much 
worse  than  with  the  tread  switch,  probably  due  to  the  greater 
feedback  from  this  latter  switch. 

The  final  recommendation  was  for  the  head  as  an  anatomic 
site.     Tread  switches,  or  others  with  similar  feedback  were 
recommended  with  mounting  at  each  side  of  her  head. 
Case  4 

Eric  is  a  17  year  old  male  with  severe  spastic  cerebral 
palsy.     He  has  no  intelligible  speech,   and  he  was  using  a  DUFCO 
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Matrix  communicator  prior   to  our  evaluation.     He  used  either  a. 
hand  joystick  or   foot  peda.l   to  control  the  Matrix,   and  also  used 
eye  movement  for  yes  and  no.   He  propels  himself  in  his  manual 
wheelchair   by  pushing  v;ith  his  feet. 

Eric  had  some  control  of  his  right  hand,   but  he  was  unable 
to  perform  any  of  thj  grasps.     His  left  hand   function  is  very 
limited,   but  he  had  weak  cylindrical,   palmar,   and  spherical 
grasps.       He  could  voluntarily  release  only  the  spherical  grasp. 

Using  his   xeft  hand,   the  maximum  reach  was  43  cm   (17")  in 
front  and  24  en.   (9.5")    to  the  left  of  midline.   He  could  not 
reach  locations  closer   than  29  cm   (11.5") •   His  range  was  entire- 
ly restriced  to  the  left  of  midline*     Similar  results  were 
obtained,  with  the  right  hand  but  his  range  was  slightly  less 
and   the  effort  required  was  much  greater.   Head  range  left  and 
right   (rotation)   was  60  degrees.     He  could  move  up  60  degrees  ^ 
and  down  30  degrees. 

Our  evaluation  of  Eric^^s  hand  function  shewed  that  no 
keyboard  use  was  possible.     He  used   the  heel  of  his  right  or 
left  hand  to  depress  a  tread  switch.     This  required  a  great  deal 
of  effort  and  was  very  slow   (especially  tracking  time).  Similar 
results  were  obtained  using  pad  and  leaf  switches.     In  the  later 
case  he  required  an  average  of  13  seconds   to  activate  the  leaf 
switch  with  a  sweeping  lateral  motion. 

Si nee  the  results     from  the  hand  evaluation  were  not 
promising,  we  also  investigated  head  control.     A  light  pointer 
was  placed  on  Eric's  head  and  he  was  asked  to  point  to  various 
squares  on  his  Matrix  communicator  using   it.     He  did   this  easily 
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with  approxiinat]  oy  3. 5. seconds  per  selection.     Using  the  hand 
joystick  with  which  he  was  more  familiar,  his  tracking  time  was 
60   to  90  seconds  per   selection,  arv    he  was  quite   inaccurate.  He 
also  expressed  a  preference  for   the  light  pointer  because  it  was 
easier   to  use  and   required    "uch  less  ovv^rall  concentration  and 
ef  f or  t • 

Because  he  had  previously  used  foot  switches  we  also 
ins/est igated  the  use  of  this  site.     With  two  tread  switches  and 
a  two  light  box  as  feedback^  Eric  had  an  average  response  time 
of  6.21  seconds  per  selection.     He  indicated,   however,   that  he 
preferred   the  light  pointer   to  the  foot  switches. 

The  final  recommendation  was  for  the  head  as  first  choice 
ar;d   the  foot  as  second  choice  for  control  sites.     The  light 
pointer  was  recommended  as  an  interface  with  foot  operated 
switches  as  the  second  choice. 
Case  5 

Bret  is  a  six  year  old  male  with  severe  athetoid  and  spastic 
cerebral  palsy.     He  speaks  Span ish  and  English  in  the  home,  but 
Lt   is  only  intelligible  to  those  who  work  closely  with  him.  He 
was  referred  for  the  development  of  a  communication  system  for 
use   in  the  classroom  and  at  home.  He   is  just  beginning  a  reading 
program  in  a  "reguie.  '*  kindergarten  class. 

With  his  left  hand  he        Od  use  cylindrical,   two  finger, 
spherical  and  lateral  grasps.     "W:th  his  right  hand  he 
accomplished  the  cylindrical,   press,   two  finger,   sperical  and 
lateral  grasps.     He  was  able  to  flex  his  wrists,  but  he  could 
not  extend  them.     His  range  was  determined  to  be  22  X  14  inches 
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with  each  liand,   but  he  could  not  cross  midline. 

Bret  used  a  small  keyboard    (Figure  4)   with  his  left  hand. 
He  was  unable  to  press   individual  keys,  and  he  used  his  entire 
fist   £oL    this   task,   A  four   position  switched  joystick  was  used 
with  his  left  hand.     He  was  able  to  move   it  in  all  four  dir- 
ections with  an  average  activation  time  of  6  seconds.  Single 
tread,    leaf  and   rocker   switches  were  used  with  his  left  hand.  He 
was   fastest   (2  seconds  to  turn  on,   1  second  to  turn  off)   with  the 
leaf  switch,  and  slowest   (3  seconds  on,   2  seconds  off)   with  the 
tread   switch.     Two  switch  arrays  were  also  tried.     Again,  his 
fastest  and  most  accurate  responses  were  with  the  leaf  switches. 
These  were  mounted  on  a  bar  positioned  across  the  front  of  his 
wheelchair.     He  activated  them  with  the  die  of  his  hand  in  a 
lateral  arm  movement.   A  five  position  tread  slot  switch  was  also 
used.     Bret  was  able  to  activate  all  five  switches,   but  he  used 
both  hands  rather   than  cross  midline. 

Since  all  the  switch  arrays  and  single  switches  require 
sequential  input   (scanning)   cind  are  therefore  relatively  slow,  vre 
also  investigated  his  use  of  a  head  mounted  light  beam.     He  was 
able  to  use  this  very  effectivly,   locating  the  light  beam  on  a 
series  of  one  inch  targets.  He  also  was  able  to  turn  on  a  light 
activated  toy  using  the  light  beam. 

Our   final  recommendation  was  for   leaf  switches  for  a  scanning 
system  and  the  light  beam  for  direct  selection. 
Discuss  ion 

These  cases  were  chosen  to  illustrate  the  techniques  em- 
ployed for  different  anatomic  control  sites.     They  all  follpw 
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the  same  basic  fornat^but  there  are  soine  significant  differences 
which  are   important  to  note.     In  case  1,   the  client  had  previous 
experience  with  a  typev;ritet,   but  she  needed  a  system  with  more 
capability.     ThuSr   even  though   the  tracking  and  selection  times 
were  very  similar   for   the  standard  and  enlarged  keyboards,  the 
system  requiring  ]ess  effort  and  more  potential  for  communica- 
tion  (the  enlarged  keyboard  device)   was  chosen. Since  hand 
control   was  V3:y  functTonal,  other  anatomic  sites  were  not 
invest  igatetj . 

In  case  2,    it  appeared  from  the  beginning  that  the 
foot  wcs  the  ber.t  site.     However,  we  always  perforin  at  least  the 
functional  tes'us  regardless  cf  what  the  client^s  perception  of 
his/her  skills   is.     We  do  this  because  we  have  often  had 
client^s  whose  physical   abilities,   at  least  for  the  task  of 
controlling  an  electronic  device,  were  much  better  than  they 
thought.     In  case  three,   it  was  also  obvious  that  hand  function 
was  limited,   but  the  positioning  of  the  client  made  it  very 
difficult  to  interface  to  her  head.     In  the  final  system,  the 
two  switches  are  mounted  to  a  plastic  plate  that  is  positioned 
on  her  chest.     Since  she  is  very  hypotonic  and  slides  down  in 
her  chair   rapidly,   this  allows  the  switches  to  maintain  their 
relationship  to  her  head  in  all  sitting  postions.  An  important 
aspect  of  case  4   is  that  even  though  one  site   (hand)   was  being 
used  and  judged  to  be  the  "best"  available,   systematic  evalua- 
tion led  to  the  choice  of  an  alternative   (head)   that  provided 
greatly  improved  performance.  The  utility  of  alternative  recom- 
mendations  is  also  illustrated  by  this  case.     The  light  pointer. 
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the  same  bas.c  format, hut  there  are  some  significant  differences 
which  are   important   to  note.     In  case  1,   the  client  had  previous 
experience  with  a  typewriter,   but  she  needed  a  system  with  more 
capability.     Thus,   oven  though   the  tracking  ^nd  selection  times 
were  very  similar   for  the  standard  and  enlarged  keyboards,  the 
system  requiring  less  effort  and  more  potential   for  communica- 
tion   (the  enlarged  keyboard  device)   was  chosen.     Since  hand 
control  was  very   functional,  other  anatomic  sites  were  not 
investigated. 

In  case  2,   it  appeared  f.'om  the  beginning  that  the 
foot  was  the  best  site.     However,  we  always  perform  at  least  the 
functional  tests  regardless  of  what  the  client's  perception  of 
his/her   skills  is.     We  do  this  because  we  have  often  had 
client's  whose  physical  abilities,   at  least  for   the  task  of 
controlling  an  electronic  device,  were  much  better  than  they 
thought.     In  case  three,   it  was  also  obvious  that  hand  function 
was  limited,   but  the  positioning  of  the  client:  made   it  very 
difficult  to  interface  to  her  head.     In  the  final  system,  the 
two  switches  are  mounted  to  a  plastic  plate  that  is  positioned 
on  her  chest.     Since  she  is  very  hypotonic  and  slid^es  down  in 
her  chair   rapidly,   this  allows  the  switches  to  maintain  their 
relationship  to  her  head   in  all  sitting  postions.   An  important 
aspect  of  case  4   is  that  even  though  one  site   (hand)   was  being 
used  and  judged   to  be  the  "best"  available,   systematic  evalua- 
tion led  to  the  choice  of  an  alternative   (head)    that  provided 
greatly  improved  performance.  The  utility  of  alternative  recom- 
mendations is  also  illustrated  by  this  case.     The  light  pointer. 
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while  very  functional   in  selecting  items  froin  an  array,  requires 
an  observer  to  be  present.     This  client  also  needed  to  control  a 
system  more   independently  to  complete  class  assignments  .  Since 
we  had  specified  an  alternative  control  site  and  interface 
types,   tliis  was  accompl  ishedd  usinq  a  pedal  switch  with  the 
foot*     Case  5   illustrates  the  use  of  these  methods  for  young 
children.     The  procedures  are  very  similar,   but  often  the  form 
of  feedback    (e.g.   the  light  activated  toy)    is  altered. 

Conclusions 

The   interface  assessment  described  here  is  only  one  part  of 
a  total  assessment  battery   (Coleman,  et  al.,   1S90) •  Following 
the  determination  of  a  ranked  ordering  of   interface/control  site 
combinations,   additional   information  must  be  collected  to  insure 
that  the  client  will  in  fact  be  able  to  use  the  interface  to 
control  the  desired  device.     For  example,   the  cognitive  demands 
and  eye  tracking  skills  required  for  ro://column  scanning  may  be 

too  gre^at  for  a  some  clients.     In  that  case  he  or  she  would  be 

i 

unable  to  use  a  scanning  communication  system  even  though 
several  \single  switch  interfc.ces  have  been  found  to  be  useable. 
For  communication  systems     cognitive  and  language  testing  must 
also  be  done   (Meyers  and  Coleman  /   1982)  .     In  addition,   it  is 
necessary  to  evaluate  client  performance  using  actual  systems 
and  to  determine  the  , char ac^er is tics  of  systems  that  are  useful 
to  the  client   (Cook  and  Preszler ,   1982)  .     in  this  phase  of  the 
assessement,   "bottom  line"  measures  of  performance  such  as  rate 
of  communication  can  be  determined.  This  phase  of  the  assessment 
also  requires  a  detailed  knowledge  of  the  characteristics  of 
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available  systems,   for  this  reason,  we  have  carried  out 
evaluations  of  augmentative  communication  systems   (Cook,  et  ai., 
1979;    Dahlquist,   et  a.l  .  ,   1981;   Cook,   et  al.,   1982).  Client  goals 
nust  also  be  carefully  identified    (Coleman  and  Preszler,   1982) . 

The   interface  assessment  presented  here  does  provide  a  log- 
ical,  systematic  approach  to  the  determination  of  a  control 
site/interface  combination.     This  step  must  necessarily  preceed 
other  phases  of  the  assessment. 
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Appendix 

The  following  manufacturers  provide  equipment  useful  for 
interface  assessment  using  the  methods  described  in  this  paper, 


Company 


Products 


Prentke-Romich 
R.D.    2,  Box  191 
Shreve,  OH  44676 
(216)  567-2906 


Call  signal  (several  t^pes) 
Toys  modified  for  various 

interaces 
Trace  multibox 
Various  control  interfaces 


Zygo  Industries 
P.         Box  1008 
Portland,  OR  97207 
(503)  297-1724 


Adaptive  fixtures  for 
mounting  interfaces 
Call  alarm 
Switch  set 

Two  choice  light  indicator 
Various  control  interfaces 
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Table  1.     Ranqe  c^nd  Resolution  Categories  for  Interfaces 


S  i        of   I nput 
Doma  i  n 

n>  10 

n>10 

5<n<10 

l<n<  5 


n  =  l 


Ranqe 

•  Large 
Smal  1 

Srr.al  1 

Small 

Small 


Re sol ut ion 

Fine 

line 

Fine 
Gross 


Gross 


Types  of 
Interfaces 

Large  Keyboard 

Small  Alpha- 
numer  ic  Keyboard 

Small  Numeric 
Keyboard 

Switch  Arrays 

(inc]  joysticks) 
Sin<  le  Switches 


Note:  n=  the  number  of  independent  signals  avaial 
interface    (see  text). 

r 

/ 


from  the 


Table  2.     A  Hierarchy  of  Anatomic  Control  Sites 


Site 

Hand 

Head 

Foot 

Arm 

Leg 


Desireability 
Most 


Least 


Note:  The  ranking  is  based  on  manipulative  ability  typical  of 
the  listed  anatomic  site   (see  text) . 
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Table  3-     Functional   tasks  used  for  assessing  functional  movements., 


Left 

Right 

ARM 

1 

t 

T 

1 
1 

r 

T 

COMMtNTS 

Tasks:     Tester  places  object 
(cup,  toy,  etc.)  at 
person ' s  mi  d 1 i  ne  10" 
from  thei  r  body  and 
i  nst  rue  ts .     Repos  i  t  ion 
If  necessary  and  note. 

-  lift  6" 

-  extend  by  reaching 

-  rotate  as   i  f  to  pour 
(put  object   in  cup  to  be  poured; 



-  rotate  in  the  opposite 
d  i  rec t  i  on 

 ' — 

-   turn  upright  again 

-  move  6"  to  the  left 

-  move  6"  to  the  right 

-  pull  back 

If  adequate  arm  and  hand  movement,  omit  the  following  tasks 


KNEE 

1 

C 

T 

1 

C 

T 

COMMENTS 

-  'move  knee  to  the  left 

-  move  knee  to  the  right 

JAW 

-  open 

-  close 

MOUTH 

-  blow  through  a  straw 

-  sip  through  a  straw 

Note; 
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For  each  movement  requested  a  +  (present)  or  -  (absent)   is  placed   in  the 
appropriate  column.    Whether  required  movement  can  be  initiated  U),  con- 
trolled (C)  and  terminated  (T)  is  also  recorded. 
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Table  4,   Hierarchy  of  Switches  Baaed  on  Feedback 


Provided  by  the  Switch 

Switch  Rank            Feedback  Type  Manufacturer 

1  Most  Tread  ArB^C 

2  Rocker  h,B 

3  Wobble  B 

4  Leaf  C 

5  Touch  C 

6  Bulb  h,B,C 

(puff/sip)  c// 

7  Pad  D 

8  Contact  D 

(capaci tive) 

9  Mercury  A 

10  Eyebrow  E 

11  Least  EMG  A 


Manufacturers: 

A.  DUFCO 

B.  Pr entke-Romich 

C.  Zygo 

D.  Custoin  Made   (no  known  manufacturer) 

E.  Trace  Center 

Notes: 

1.  Rankings  are  based  on  the  total  amount  of  feedback 
(visual,  auditory,   soinatosensory )   avaialble  from  the 
switch   (see  text) . 

2.  Only  single  switches  are  listed.     Switch  arrays  (e.g., 
slot  switches)   are  generally  made  up  of  multiples  of 
the  swi tches  1  is ted . 
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Table  5.   Data  Form  for  Keyboard  Performance  Evaluation 


Asked 

1  0 
12  5 
90  6 
zx  7 
?.  27 
gh  35 
fds  49 
jkl  015 
123  345 
536 

Comments : 
Notes : 

1. 
2. 
3. 


Response  Time  False  Entries 

Guard     No  Guard     Guard     No  Guard     Guard     No  Guard 


The  method  of  pressing  the  keys  (e.g.,  finger,  stick 
etc.)    is  also  noted. 

The  location  of  the  keyboard  relative  to  the  client' 
midline  and  the  distance  from  the  body  are  recorded. 

First  column  of  "Asked"  entry  is  used  for  alpha- 
numeric keyboards  and  the  second  column  is  used  tor 
numeric  keyboards. 
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INTERFACE 


CONTROLLER 


OUTPUT 


Figure  1.     General  purpose  communication  and/or  control  system  components, 
See  text. 
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JO 


T 


T 


1    1    I    1  1 


Hand 

Foot 

a 

i^8.7^  cm 

36.12  cm 

b 

32.70 

c 

31-67 

2^4.05 

d 

23.^2 

20.6^4 

e 

15.56 

12.07 

f 

7.38 

8.65 

g 

7.5^4 

9.92 

h 

15.56 

13.18 

i 

31.^3 

10.81 

j 

39.69 

29.^5 

k 

55.^0 

i42.86 

1  . 

63.66 

i46.0i4 

m 

8.26 

3.33 

T 


'nf  Xn[ 

33  HH 


B  A 
fC  0 


Body 
Center  I  ln< 


Notes:     1.     All  squares  are  m  cm.  on  a 
side. 

2.  Material   is  1/8"  thick 
cardboard • 

3.  Cover  with  clear  contact 
paper  to  protect  surface. 


Figure  2.  Layout  of  testing  sheet  used  for  range  ■^^asurement  of  hand  and 
foot.  The  foot  sheet  may  also  be  used  for  small  children  with 
1 imi  ted  reach  . 


ERIC 


126 


R  L 

Grasp 
Release 


R  L 

Grasp  DtZl 
Rflease  DO 


R  L 

Grasp 

Release  LJLJ 


Tip 


Palmer 


Two-f Ingcr 


Grasp 
Release 


R  L 

Grasp 
Release 


Lateral 


Cy  Hndrtcal 


R  L 

Release 


Grasp 


R  L 
Grasp     D  □ 
Release 


Spherical 


Press 


R  L 
Grasp     □  □ 

Release  □  o 


^Figure  3, 


..Grasps  used  to  evaluate  hand  and  finger  function.  The  small  squares  are  used  to 
indicate  whether  the  client  can  execute  the  grasp  and  voluntarily  release  it.  A 
subjective  score  (e.g.,  1=good,  2=fair,  3=pobr)  may  be  used. 
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Section  k. 

Testing  Non-Oral   Individuals  for  Augmentative 
Communication  Systems:    A  Symbol  System  Assessment  Model 
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Testing  Non-Oral    Individuals  for  Augmentative 
Communication  Systems:    A  Symbol  System  Assessment  Model 

Lawrence  S-  Meyers 
Colette  L.  Coleman 
California  State  University,  Sacramento 


Running  head:     Symbol  Assessnjent  Model 


Assessment  Model 
1 

Abstract 

Non-speaking  physically  disabled  Individuals  are  making  increasing  use  of 
augmentative  systems  to  enhance  their  conHnunlcat  ion .    This  has  made  more 
pressing  the  need  for  the  professional  to  carefully  assess  these  persons' 
skills  and  abilities  prior  to  recommending  a  particular  augmentative  bystem. 
Among  the  abilities  requiring  assessment  are  those. concerni ng  cognitive  and 
language  skills.    An  assessment  battery  for  these  skills  was  developed  based 
on  competencies  which  underlie  the  productive  use  of  augmentative  communica- 
tion systems.     In  the  form  of  a  decision  (branching)  structure,  the  test 
battery  is  designed  to  identify  the  most  functional  symbol  system,  estimate 
the  level  of  sophistication  with  which  the  person  can  manipulate  this  symbol 
system,  and  diagnose  performance  deficiencies  which  prevent  the  person  from 
using  augmentative  systems. 
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AssessiiH-n  I  Modr  1 
? 

Tt}s  t  i  nc|  Non-Oro  I    1  ntl  i  v  iciual  s  for  Auc)nient..il  i  ve 
CormnuniCf->l  ion  Systems:     A  Symbol  System  Assessment  Model 

Over  the  past  several   yenrs  profess ionnl s  have  become  increasingly  aware 
of  alternative  means  to  either  substitute  for  speech  or  to  augment  r pokiMi 
language  in  individuals  whose  speech  is  not  adequate  to  meet  their  communica- 
tion needs  (Harris  &  Vande rhe i den ,   I98O).     These  individuals  ordinarily  have 
cerebral  palsy,  have  experienced  brain  trauma,  or  are  diagnosed  as  having  some 
kind  of  neuromuscular  disorder.     Not  only  is  the  ability  to  speak  impaired, 
but  such  individuals  typically  display  severe  motor  disabilities  which  may 
iaterfere  with  alternative  communication  modes  such  as  writing,  t'ping,  or 
manual  signing. 

Recent  conceptual  and  technical  advances  have  created  alternative  ways  to 
allow  non-speaking  or  limited  speaking  injividuals  to  communicate.  These 
alternatives  span  a  wide  range  of  technical  sophistication  from  paper-and-pen- 
cil  communication  boards  to  microcomputer  systems  programmed  with  customized 
communication  software  packages.    As  a  set,  these  alternatives  are  known  as 
augmen  ta  t  i  ve  commun  i  ca t  i  on  sys  tems   (ACSs ) . 

The  recommendation  of  an  ACS  for  a  particular  person  should  take  several 
factors  into  consideration.     It  should  be  compatible  with  and  take  advantage  of 
the  mtor  and  sensory  capabilities  of  the  intended  user.     The  system  should 
also  incorporate  those  device  features  (e.g.  word  selection,  printed  out-put) 
needed  by  the  user  to  effectively  communicate  in  '■he  designated  envi  ronment  (s)  . 
Other  important  factors  in  matching  an  ACS  to  o  oe«-son  are  that  it  accommodates 
the  cognitive  skills  and  utilizes  thfe  language  abilities  of  the  candidate  opera- 
tor.    In  order  to  effect  an  appropriate  match  of  user  and  system,  each  of  these 
factors  must  undergo  a  comprehensive  and  relevant  assessment.     The  present  paper 
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discusses  n  pnrticular  approach  to  the  assessment  of  connltive  and  language 
obilitlcs  of  non-speaking  potential  ACS  users.     This  procedure  assumes  that 
the  decision  to  use  an  uur.mentnt i ve  systen,  has  already  been  made  through  the 
w.o  of  some  procedures  such  as  those  suggested  by  Shane  nnd  Bashir  (I98O)  or 
Ch.pman  and  Mille,    (I98O).     ,t  i.  an  initial  attempt  at  a  systematic  approach 
to  evaluating  the  communication  skills  of  an  Individual  who  cannot  speak,  write 
u<^e  signs  or  make  enough  recognizable  gestures  to  meet  his/her  communication 
needs. 

The  assessment  has  been  developed  from  experience  with  non-oral  individual; 
Those  tests  which  have  received  the  most  wide-spread  use  are  those  In  the  lan- 
guage assessment  sections.    Others  have  been  used  much  less  frequently.  There 
has  not  yet  been  any  formal  attempt  to  establish  test  reliability. 

Overview  of  Assessment  Model 

Purpose 

The  purpose  of  the  assessment  model  described  her-  Is  to  define  procedures 
which  will   i;>ad  to  the  recommendation  of  a  workable  syr.bol  system  to  meet  the 
communication  needs  of  the  user.     These  procedures  will  define  a  symbol  system 
(standard  orthography,  Blissymbols  or  pictures)  and  a  method  for  organizing  it 
in  a  manner  which  the  client  is  capable  of  using.    The  assessment  model  also 
contains  a  diagnostic  element  which  evaluates  some  cognitive  skills  we  presently 
believe  contribute  to  successful  testing  for  and  utilization  of  an  ACS. 

n.e  assessment  model  does  not  define  content  a  .d  this  must  be  determined 
tnroi.gh  other  means.     It  is  important  to  note  that  the  results  of  this  procedure 
will  produce  a  workable  system  but  will  not  define  the  eventual  limits  of  the 
user.     For  example,  if  the  user  is  capable  of  communicating  at  the  picture  level, 
goals  might  be  set  to  work  toward  a  symbol  system  such  as  Bliss  or  standard 
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orthofirophy  depending  on  the  clients  acje,  previous  trainincj  and  communication 
needs.     The  nodel  was  not  designed  to  plan  training  steps  but  might  be  used 
to  provide  some  genera!  directiorv^  for  training. 

The  model  was  designed  so  that  the  as'iessment  results  can  be  directly 
applied  to  the  recommendation  of  an  ACS.     The  assessment  battery  is  essential;/ 
criterion  or  task-driven;  each  separate  test  purports  to  measure  a  cognitive 
or  language  skill   that  appears  to  be  involved  in  using  an  ACS  to  communicate. 
The  assessment  model  consists  of  four  assessment  batteries:     Preliminary  Skills 
Analysis,  Communication  Skills  Diagnosis,  Language  Assessment-Orthography,  and 
Language  Assessment-B 1 i ss/P ic tograph i c .   , Each  of  these  is  in  the  form  of  a  flow 
diagram  containing  choices  to  be  made,   instructions  on  how  to  proceed  and  sub- 
batteries  containing  specific  assessment  tools,  such  as  tests  evaluating  the 
client's  ability  to  identify  items,  answer  questions,  use  expressive  language, 
spell,  read  and  so  on.    Tests  for  each  skill  were  either  borrowed  from  existing 
instructions  or,  more  typically,  developed  by  our  research  team. 
Prerequisites  to  Testing 

The  assessment  model  assumes  that  the  tester  has  some  familiarity  with  the 
individual   to  be  assessed.     In  the  present  research  project,  this  familiarity 
is  gained  through  an  initial  assessment.     The  assessment  usually  involves  an 
interview  wi th  the  client  and  whenever  possible,  the  client's  parents,  teachers, 
therapists,  caretakers  or  any  significant  others.     In  addition,  a  brief  examina- 
tion and  observation  of  the  client's  physical  and  communication  abilities  is 
helpful   (Coleman,  Cook  £  Meyers,  1980). 

Initial   information  should  enable  the  tester  to  determine  if  the'client 
has  appropriate  skills  to  enter  the  assessment  flow.    This  is  mainly  determined 
by  whether  the  client  can  intentionally  indicate  wants  or  needs.     If  such  a 
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response*  cin  be  imciv  then  he/she  enters  the  beijinnlny  of  the  dsse:.!i,nont  flow. 
If  the  por!,on  cdnnot  moke  such  a  response  then  a  prclnnguagc  assessment  Is 
appropriate.     If  after   entering  the  decision  flow  it   is  found  to  be  inappro- 
priate, the  flow  leads  back  to  the  prelancjuage  dsscssmenl.     The  prelanguage 
assessment  will  not  be  dealt  with  In  this  paper. 

Information  obtained  during  the  screening  should  include  such  things  as 
ti.e  type  of  disability,  the  body  part  over  which  the  client  has  the  most  reli- 
able control,  the  client's  range  for  pointing  or  reaching,  the  dominant  side  of 
the  body,  any  auditory  or  visual  acuity  or  perceptual  problems,  any  memory 
problems,  approximate  attention  span  and  topics  of  particular  interest  to  the 
client.     This  information  allows  the  tester  to  plan  the  testing  procedures  so 
that  the  client's  responses  are  affected  as  little  as  possible  by  factors  such  • 
as  physical  or  seasory  difficulty,  loss  of  attention,  fatigue  and  so  on. 

The  tester  also  need*^  to  tap  what  is  already  known  about  the  client's  cog- 
nitive and  language  abi 1 i ties:     spelling,  reading,  word-based  receptive  grammar, 
receptive  picture  vocabulary  and  functional  Bliss  vocabulary.     If  these  abilities 
have  already  bnen  tested,  questions  on  the  flow  concerning  these  abilities  are 
answered  and  t  ;e  tester  proceeds  with  the  flow  as  appropriate. 

It  should  be  noted  that  in  some  cases  an  initial  assessment  will  provide 
adequate  information  and  a  full  assessment  will  be  unnecessary.    This  is  particu- 
larly true  of  high  functioning  Individuals  who  have  already  been  tested  using 
stanuardized  materials,  the  results  of  which  can  form  a  foundation  for  establish- 
ing the  language  content  of  a  system. 

The  criteria  on  which  testing  decisions  are  based  is  specified  in  all  but 
four  instances  in  the  assessment  model.    These  are  decisions  that  pertain  to 
spelling,  reading,  Bliss  vocabulary  and  receptive  picture  grammar.     The  exact 
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level  has  not  been  specified  because  it  may  vary  depending  upon  the  communica- 
tion goal  and  the  research  team  has  not  yet  determined  minimir-  or  optimum  levels. 
One  level  of  spelling  might  be  acceptable  for  communication  with  the  family  and 
familiars,  another  level  might  be  necessary  for  school,  and  still  another  for 
strangers.    The  family  might  accept  and  understand  phonetically  spelled  words  or 
be  able  to  anticipate  the  intended  message  from  a  few  letters  while  a  stranger 
would  not.    A  small   reading  vocabulary  might  serve  one  person  very  well  while 
another  might  require  pictures  in  addition  to  words  in  order  to  have  a  large 
enough  vocabulary  to  express  what  he  or  she  wants  to  say,  and  so  on. 

The  following  rationale  are  suggested  for  vocabulary  organization.     If  the 
user  has  limited  range  and/or  slow  movements  when  selecting  items,  the  most 
frequently  used  items  should  be  placed  in  the  most  readily  accessible  areas  on 
the  array.     If  the  person  reads  and/or  understands  grammatical  categories,  the 
items  may  be  arranged  in  grammatical  categories  and  in  alphabetical  order  within 
categories  or  grammatical  categories  may  be  ignored  and  all   items  arranged  in 
alphabetical  order.     This  may  depend  on  user  wishes  or  training  goals.  Teachers 
working  on  the  development  of  grammatical  categories  or  alphabetical  arrangement 
may  want  to  use  these  ^s  teaching  strategies.     If  the  user  does  not' understand 
any  of  these,  but  can  organize  items  into  cognitive  groupings,  then^items  like 

 clo th i ng f o.odL,_„e_tc  may_. . aLl J3e_placed_J.n_one_ area  J.OT__ea s_y_„l_ea r_n^i_ag_aDd_ac_cess 

Assessment  Batteries 

Preliminary  Skills  Analysis 

The  primary  purpose  of  the  Preliminary  Skills  Analysis  is  to  determine  if 
the  individual   possesses  the  skills  necessary  for  further  language  testing.  The 
minimal  skills  needed  for  testing  are  those  used  in  an  item  identification  task. 
In  such  a  task  the  tester  asks  the  person  to  indicate  which  picture  in  an  array 
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represents  the  concept  spoken  by  the  tester  (e.g.,  "Show  me  T.V.").    Such  a  task, 
involving  following  verbal  requests  and  selecting  responses  from  an  array  of 
stimuli  as  well  as  several  other  skills,  is  exemplary  of  many  of  the  tests  in 
the  two  Language  Assessment  batteries.     Thus,  the  individual  must  demonstrate  a 
minimal  level  of  performance  in  order  to  branch  into  the  actual  Language  Assess- 
ment. 

A  decision  structure  for  the  Preliminary  Skills  Analysis  is  shown  in  Fig.  1. 
The  initial  decision  in  the  structure  resis  on  whether  the  person  can  answer 
questions  by  selecting  items  from  a  "large"  array  (e.g.,  20)  of  alternatives. 
This  ability  presupposes  all  the  skills  required  for  the  item  identification  task, 
it  also  demonstrates  that  the  person  has  the  potential  to  communicate  in  a 
functional  manner.     The  information  to  answer  this  question  should  be  acquired 
in  the  screening  results.    Ability  to  perform  this  type  of  task  indicates  that 
the  tester  should  go  to  the  Orthographic-Language  Assessment  portion  of  the 

assessment  flow  whereas  lack  of  success  indicates  that  the  tester  should  make  an 
inquiry  regarding  the  ability  to  answer  questions  from  a  "small"  (e.g.,  four)  array. 

Use  of  a  small  array  may  severely  hamper  the  efficiency  of  communication  but 

nevertheless  permits  communication  to  take  place.    Thus,  an  affirmative  response 
.  to  the  question  leads  to  the  Orthographic-Language  Assessment  flow,  while  a 

negative  (or  uncertain)   response  indicates  a  continuation  of  the  PreUminary 

Ski  1  Is  Analysis. 


Insert  Fig.  I  about  here 


The  first  test  administered  in  this  battery  is  an  item  identification  task, 
In  this  and  other  tests  in  the  Preliminary  Skills  Analysis,  the  symbol  system 
used  is  pictures.    We  use  Peabody  Articulation  Deck  Cards  (Smith,  Smith,  Dunn  £ 
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Horton,   1975)  because  many  of  the  testing  materials  contained  in  the  entire 
battery  are  similar  to  the  Peabody  cards.     It  is  therefore  important  that  the 
examinee  be  able  to  manipulate  this  type  of  symbol  system.     If  the  person  can 
use  a  more  "powerful"  symbol  system  such  as  Bllssymbols  or  can  spell  or  read, 
a  positive  response  to  the  initial  questions  In  the  battery  is  virtually  assured. 
The  tester  would  then  proceed  to  Language  Assessment. 

The  Initial  item  identification  test  presents  individuals  with  a  series  of 
four-item  arrays.     An  array  size  of  four  was  chosen  because  later  materials  are 
based  on  tests  which  use  an  array  of  three  or  four  items.     In  the  item  identifi- 
cation task  the  tester  names  each  picture  as  it  is  displayed  to  register  agreement 
on  the  name  by  the  examinee.    The  person  is  then  requested  to  indicate  which  of 
the  pictures  corresponds  to  the  concept  spoken  by  the  tester.     Since  this  is  not 
a  picture  vocabulary  test,  the  examinee  is  welcome  to  use  any  legitimate  means 
lo  accomplish  the  identification  task.     Rapidly  memorizing  the  name  of  an  unknown 
picture,  for  example,  is  an  acceptible  means  of  performing  this  task.    With  less 
than  503;  correct  responses,  serious  questions  arise  regarding  the  presence  of 
skills  underlying  the  task.     Therefore,  such  individuals  would  be  branched  to  the 
Communication  Skills  Diagnosis,  in  which  these  underlying  skills  are  systemati-. 
cally  examined.    With  50:^  to  15%  correct  responses  on  the  item  identi  f  icalion 
task,  individuals  would  advance  to  a  task  of  answering  questions,  which  will  be 
discussed  below. 

Having  achieved  an  item  identification  score  exceeding  1S%,  a  "large"  array 
item  identification  task  is  administered;  the  array  here  is  comprised  of  20 
stimulus  items.    This  test  Is  done  to  determine  if  the  person  can  work  with  an 
array  larger  than  the  four  item  array  required  to  take  the  other  tests.  Although 
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fpost  later  testing  is  not  affected  by  performance  here,  valuable  information  is 
gained  toward  the  eventual   recommendation  of  an  ACS.     For  example,  a  person  who 
can  identify  a  total  of  16  pictures  may  require  four  separate  mi nl -language 
boards  if  he  or  she  cannot  use  arrays  consisting  of  more  than  four  items.     On  the 

« 

Other  hand,  the  ability  to  work  with  larger  arrays  would  suggest,  if  a  language 
board  was  the  recommended  ACS,  that  a  single  board  containing  all  16  could  be 
used. 

As  can  be  seen  from  Fig.   1,  whether  or  not  the  large  array  item  identifica- 
tion  test  is  successful,   the  person  will   be  tested  on  the  ability  to  answer 
questions.     With  less  than  25%  correct  on  the  large  array  Item  identification 
task.   Individuals  will   try  to  answer  questions  from  small  arrays;  with  more  than 
25%  correct,  a  large  array  will  be  used. 

The  answering  questions  test  uses  only  those  pictures  correctly  identified 

In  the  previous  task.     Thus,  disallowing  for  chance,  thS  examinee  presumably 

* 

knows  each  of  the  stimuli   in  the  array.     Questions  are  phrased  in  the  direct  and 
conditional  modes.     An  example  of  the  former  is,  "What  do  you  brush  your  teeth 
with?";  an  example  of  the  latter  is,  "What  would  you  point  to  if  you  were 

hungry?" 

Performance  on  this  test  in  no  way  alters  the  course  of  the  language  assess- 
ment.    It  does,  however,  provide  some  indication  of  how  effective  communication 
may  be.     Care-takers  frequently  need  answers  to  questions  in  order  to  meet  the 
needs  of  non-oral   individuals.     Relatively  poor  performance  suggests  that  a  more 
elaborate  and  extensive  training  regime  should  probably  be  planned. 
Commun i cation  Skills  Diagnosis 

A  client  whose  assessment  Is  branched  to  the  Communication  Skills  Diagnosis 
battery  was  unable  to  identify  pictures  from  a  four  stimulus  array  based  on  audi- 
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t  from  the  tester.-    This  means  that  the  person  lacked  the  necessary 

ski.        o  participate  in  the  tests  in  the  language  assessment.     There  are  at 
least  four  possible  independent  reasons  for  such  a  failure:     the  array  may  have 
been  too  large;   the  person  may  have  difficulty  processing  auditory  input;  the 
person  may  have  short-term  memory  defici  :;  the  person  may  lack  the  conceptual 
foundations  to  understand  the  nature. of  the  task.     The  diagnostic  sub-battery 
attempts  to  disambiguate  these  alternative    explanations.     If  a  particular  defi- 
ciency  can  be  i dent i f i ed ,   intervention  in  the  form  of  classroom  instruction  and/ 
or  language  therapy  may  be  used  to  train  that  skill.     This  sub-battery  is  pre- 
sented in  Fig.  2. 

Insert  Fig.  2  about  here 

Array  Size 

The  first  variable  examined  in  the  sub-battery  is  the  size  of  the  array  from 
which  the  person  is  asked  to  select.'    On  the  possibility  that  four  alternatives 
is  too  large  a  set,  the  number  of  stimuli   in  the  array  is  reduced  to  two.  As 
may  be  seen  in  Fig.  2,  auditory  input  is  still   used.     Thus,   the  form  of  the  item 
identification  task  is  the  same  as  that  used  in  the  Preliminary  Skills  Analysis. 

If  performance  exceeds  chance  on  this  test,   the  deficiency  on  the  lasttest 
would  appear  to  result  from  the  use  of  too  large  an  array.     The  person  may  then 
exit  this  battery,  with  a  recommendation  for  training  on  larger  array  sets.  If 
performance  is  not  better  than  chance,  diagnostic  testing  continues, 
Aud  i  tory  Process  i  ng 

The  next  sk i 1 1  exami ned  in  this  battery  is  auditory  processing.     The  purpose 
of  this  test  is  to  determine  if  the  individual    is  having  trouble  process i ng  aud i - 
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tory  stimuli.     The  auditory  channel  is  avoided  by  showing  rather  than  tePing 
the  person  what  is  to  be  done. 

The  substitution  of  vision  for  hearing  in  this  task  presents  an  interesting 
result.     In  the  auditory  version,  the  tester  might  say,  "Show  me  the  T.V.'*.  In 
effect,   the  tester  is  verbalizing  a  category  name  and  the  examinee  must  select 
the  particular  instance  of  the  category  that  appears  in  the  choice  array.  Un- 
fortunately,  there  is  no  way  to  visually  present  a  general  category  label  In 
picture  form.     The  compromise  used  in  the  present  test   is  to  show  the  person  a 
picture  of  an  object  from  the  same  categorical  set,  carefully  selecting  the  dis- 
tractors   (the  other  stimuli   in  the  array)  to  avoid  any  possibility  of  ambiguity. 
Al  thourjh  we  have  called  this  an  item  identification  test,   it   is  really  an  intra- 
categorical  matching  task  (e.g.  matching  a  picture  of  a  tennis  shoe  to  a  picture 
of  a  dress  shoe  rather  than  to  a  tree). 

The  testing  procedure  is  analogous  to  the  auditorily-based  item  identifica- 
tion task  used  in  the  Preliminary  Skills  Analysis,   in  that  four  alternatives  are 
used.     Unlike  the  auditory  version,  however,   the  sample  stimulus   (the  one  "match- 
Ing"  a  picture  in  the  response  array)   is  continuously  available  for  inspection 
while  the  exominee  is  deciding  on  a  response.     Success  on  this  visual  item 
identification  task,  defined  as  better  than  chance  performance,  suggests  that  the 
person  can  i  ndeed  s,e.le.ct_f.com_an-ar-r^y-_u-f-f-our--S-t-i-mu-U— and-^^ 

ments  were  understood.     The  previous  failure  on  the  auditory  tasks  nir/  th«n  be 
potentially  attributed  to  either  auditory  processing  or  short-term  meinory  diffi- 
culties;  to  distinguish  between  these,   the  person  would  next  receive  visual 
memory  test. 
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Failure  on  the  visual    item  identification  task  supplies   less  information; 
all   four  of  the  possible  explanations  with  which  the  person  entered  this  sub- 
battery  are  still  viable  reasons  for  failing  the  original  auditory  item  identi- 
fication task.     As  can  be  seen  from  Fig.  2,   the  test  following  failure  on  the 
visual   task  involves  only  a  reduction  in  the  size  of  the  response  array.     In  all 
other  respects,  the  two-  and  four-choice  visual  item  identification  tasks  are 
the  same. 

Success  on  the  two-choice  test,  measured  by  better  than  chance  performances- 
indicates  that  the  person  grasped  the  task  requirements  and  could  work  wi th  two 
but  not  four  response  alternatives.     Since  the  person  did  poorly  on  the  two-choice 
auditory  task,  array  size  alone  is  not  itself  sufficient  to  account  for  prior  test 
performance.     Auditory  processing  or  memory  deficits  may  still   be  implicated,  end 
a  memory  test  is  given  next.     Hence,   (as  shown  in  Fig.   2)  regardless  of  the 
decision  route  by  which  the  person  reaches  the  memory  test,  this  test   is  designed 
to  differentiate  between  auditory  processing  and  memory  explanations.  . 
Visual   Short-Term  Memory 

This  test  attempts  to  determine  if  the  person  can  retain  visually  presented 
information  for  a  brief  period  of  time.     Since  persons  tested  here  may  have 

failed  on  four-item  arrays  but  succeeded  on  two-choice  arrays,   the  memory  test 

I  

uses  only  two  response  alternatives.  Auditory  Instructions  In  the  Instructional 
and  testing  portions  are  not  used;  instead,  the  tester  uses  only  visual  instruc- 
tions in  the  form  of  modeling  and  gestures.     In  the  test,  the  person  is  shown  a  - 

picture  for  five  seconds  after  which  it  is  then  removed  from  view.     Ten  seconds 
fol lowi ng  removal  /  two  pictures  are  presented  and  the  person  is  to  indicate 
^         which  of  the  two  was  shown  10  seconds  ago.     Nothing  Is  done  to  prevent  the  person 

EMC  lAo 


Assessment  Model 


13 


from  rehearsing  or  using  other  means  to  remember  the  information.    The  pr-mary 
concern  here  is  an  assessment  of  functional   short-term  memory  performance.  Suc- 
cess in  this  memory  task  indicates  that  the  person  can  retain  visually  presented 
information  for  brief  periods  of  time.     These  durat ions  are  within  the  range 
needed  to  remember  items  for  simple  communication.    At  the  same  time  it  appears 
that  the  person  has  difficulties  processing  information  received  through  auditory 
channels.     If  cannot  be  determined  from  the  present  tests  whether  the  problem 
is  central  or  peripheral,  whether  it  has  to  do  with  pattern  recognition  or 
auditory  short-term  memory,  and  so  on.     The  general  recommendation  as  shown  in 
Fig^.  2  is  to  train  the  person  in  an  auditory  item  identification  task  with  the 
additional  option,  of  course,  of  administering  specialized  auditory  perception 
tests  to  more  fully  diagnose  the  problem. 

Poor  performance  on  the  memory  test  would  indicate  some  deficit  in  visual 
short-term  memory  abilities.     The  nrxDSt  immediate  recommendation  would  be  to  pro- 
vide training  in  this  merrory  skill.     Such  results,  however,  have  not  neccessar  i  ly 
resolved  the  questions  concerning  the  person's  abilities  to  process  auditory 
input.     Follov/ing  improvement  in  memory  performance,  it  would  be  advisable  to 
re-administer  the  entire  battery  once  again.     If  other  deficiencies  remain,  they 
may  be  diagnosed;   if  the  training  has  remediated  performance  on  the  four-choice 
auditory  item  identification,  task,  the  assessment  may  then  be  branched  to  the 
language  assessment  battery. 
Picture  Matching 

As  can  be  seen  from  Fig.  2,  a  person  receiving  the  Picture  Matching  Test 
has  performed  poorly  on  both  the  auditory  and  visual  four-  and  two-choice  item 
Identification  tasks.     There  is  a  strong  possibility  that  the  person  may  lack 
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understanding  of  the  task  requirements,  namely,  selecting  a  stimulus  from  an 
array  which  "matches"  a  sample  presented  by  the  tester.     Up  to  this  point,  the 
"match"  requested  of  the  examinee  has  been  of  a  more  abstract  nature.     I  n  the 
auditory  task,  the  person  had  to  select  an  instance  of  a  verbally  specified 
category  label;   in  the  visual  task,  the  person  was  shown  one  instance  of  a 
category  and  was  to  select  another  instance  of  the  same  category. 

The  present  matching  test  is  designed  to  make  the  task  requirements  as 
concrete  as  possible.     An  array  of  two  pictures  is  presented  to  the  person.  The 
tester  then  displays  a  sample  identical   to  one  picture  in  the  array.    To  avoid 
memory  demands,  all   three  stimuli  are  continuously  available  during  testing. 
No  auditory  instructions  are  used  in  this  task;  visual   instructions  in  the  form 
of  modeling  and  gestures  are  used  exclusively.     The  person's  task  is  to  indicate 
which  picture  in  the  array  matches  the  sample  shown  by  the  tester. 

Success  in  picture  matching  indicates  that  the  person  grasps  the  basic  idea 
of  the  task  and  can  effectively  utilize  this  type  of  information  carried  by  the 
visual  channels.     As  can  be  seen  from  Fig.  2,   it  would  be  recommended  that  the 
person  be  trained  in  categorization  skills.     Once  such  remediation  has  been 
■  accomplished,  the  full  battery  should  be  readmi ni s tered  so  that  other  defi- 
ciencies,  if  they  exist,  can  be  identified.     Failure  in  picture  matching  suggests 
that  rrore  bas  i  c  cogn  i  t  i  ve  skills  may  need  to  be  assessed.     A  specialized  "pre--  " 
language"  assessment,  looking  at  a  range  of  cognitive  abilities  including  imita- 
tion, cause-effect,  and  symbol i zat ion ,  would  then  be  recommended.     The  description 
of  this  assessment  Is  beyond  the  scope  of  this  paper. 

\  Language  Assessment 

A  person  en'ters  the  language  assessment  batteries  with  the  mi  n  i  mum  ab  i  H  ty  • 
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to  identify  a  picture  named  by  the  tester  from  an  array  of  at  least  four  alter- 
natives.    These  minimum  skills  should  be  sufficient  for  the  following  series 
of  tests.    The  main  purpose  of  the  language  assessment  is  to  determine  the  most 
appropriate  symbol  system  ^hrough  which  the  person  can  communicate.    The  ability 
to  manipul/ite  the  symbol  system  is  also  assessed  using  measures  of  expressive 
language  use,  grammatical  structure,  and  vocabulary  size. 

In  order  to  determine  the  most  appropriate  symbol  system  one  must  take  into 
account  two  major  factors.    The  first  factor  is  the  ability  to  functionally 
communicate  in  necessary  environments.    For  some  individuals,  i t  may  be  sufficient 
at  present  to  express  certain  bodily  needs,  such  as  wanting  food  or  drink,  or 
requesting  the  use  of  the  bathroom.    Others  riay  need  to  communicate  about  more 
complex  matters,  such  as  activities,  academic  concepts,  and  Interpersonal  concerns. 
To  the  extent  that  it  Is  possible,  the  symbol  system  should  provide  vehicle 
to  transmit  this  content. 

The  second  factor  in  determining  the  most  appropriate  symbol  system  is 
linguistic  power.    The  more  powerful  a  language  system  is,  the  better  a  competent 
user  will  be  able  to  label  more  events  in  his  or  her  environment,  name  abstract 
concepts,  express  complex  relationships,  distinguish  between  shades  of  meaning, 
and  so  on.    With  two  or  more  symbol  systems  each  providing  functional  communica- 
tion, the  most  powerful  of  them  would  probably  be  judged  as  most  appropriate. 

Three  classes  of  symbol  systems  represent  viable  options  for  use  with  ACSs: 
written  English  (orthography),  specialized  symbol  systems  (of  which  only  Blis- 
symbolics  is  used  here)  and  some  for^m  of  pictographic  system.    This  in  fact 
signifies  an  ordered  listing  in  terms  of  linguistic  power.    The  assessment  strategy 
adopted  in  this  test  battery  is  to  consider  the  most  powerful  system  first  and, 
if  functional  communication  cannot  be  achieved,  to  then  look  at  less  powerful 
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systems  in  turn. 

For  convenience,   the  language  assessment  has  been  divided  i   re,  ^.wc  batteries, 
an  orthographic  and  a  B 1 i ss/P i ctog raph i c  assessment.     On  the  basis  of  initial 
decisions  in  the  or  thograp-T  i  c  battery,  a  determination  is  made  concerning  whether 
orthography  would  provide  a  functional  communication  medium  for  the  person.  If 
it  appears  that  orthography  would  not  allow  functional  communication  for  the 
person,  the  assessment  branches  to  the  Bl i ss/PictographIc  Language  Assessment. 
Orthographic-Language  Assessment 

Spel 1 ing.  The  orthographic  language  assessment  is  shown  in  Fig.  3-  Spelling 
is  the  first  skill  assessed.  It  is  the  most  powerful  orthographic  vehicle  because 
ft  is  possible  to  generate  all  the  words  in  t  .  ige  p;ovided  tr.at  the  users 

possess  sufficient  spelling  skills.     If  there  is  some  indication  from  the  screen- 
ing that  spelling  skills  exist,  a  determination  will  be  made  of  the  grade  level 
equivalent  of  that  performance.     Little  empirical  evidence  is  currently  available 
to  indicate  the  minimal   spelling  level  which  would  allow  an  individual   to  function- 
nally  communicate.     Such  a  minimum  level  probably  depends  at  least  on  the  nature 
of  the  ACS.     Specifically,  some  ACSs  can  combine  spelling  with  prestored  phrases, 
words,  symbols,  or  even  pictures.     Under  these  conditions,  vhere  the  person  is  • 
not  totally  dependent  on  spelling  a  message,  a  high  level  of  spelling  ability  is 
not  critical.     Other  ACSs  operate  exclusively  in  a  spelling  mode.     Unless  supple- 
mented by  a  second  ACS,  the  person  would  be  completely  dependent  on  spelling 
skills.     As  discussed  earlier,  the  tester  needs  to  take  much  environmental  infor- 
mation into  account  in  setting  a  criterion.     As  a  general  guide,  we  suggest  a 
conservative  cut-off  of  about  sixth  grade  level.     This  allows  other  symbol  systems 
to  be  assessed.     At  the  same  time,  this  decision  does  not  prohibit  supplementing 
another  symbol  system  with  a  spelling  mode.     Phonetic  spelling  is  not  assessed 
here  but  is  noted  in  the  screening.     It  may  be  useful   in  certain  communication 
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situations  anc/or  with  certain  ACSs. 

Insert  Fig.  3  about  here 

As  shown  in  Fig.  3,  achieving  the  spelling  criterion  branches  the  assess- 
ment into  grammar  and  punctuation  testing.     If  the  score  falls  short  of  the 
criterion,  the  person's  reading  skills  are  assessed.    This  is  based  on  an  assump- 
tion that  an  individuals  reading  skills  are  usually  equal  to  or  higher  than  his/ 
her  spelling  skills  in  terms  of  grade  level. 

Readi  ng.     From  the  screening  it  is  usually  known  if  the  person  possesses 
any  reading  skills.     If  these  skills  are  not  present,  the  assessment  branches  to 
the  Bl iss/Pictographic  sub-battery.     If  reading  skills  are  present,  an  effort  is 
made  to  ascertain  the  grade  equivalent  of  this  ability.     The  screening  would  also 
indicate  which,   if  any,  words  above  grade  level  the  individual  can  recognize. 
This  latter  information  is  very  important  since  the  teachers,  therapists,  and 
other  professionals  working  with  this  population  often  concentrate  training  on 
material  that  has  immediate  relevance  for  the  person. 

Once  again,  we  recommend  that  the  tester  adopt  a  reasonably  conservative 
strategy.     If  doubts  remain  about  the  effectiveness  of  a  word-based  vocabulary, 
the  assessment  should  branch  to  the  Bl i ss/Pictographic  assessment.     This  is  be- 
cause pictures  or  symbols  can  be  augmented  with  words  and  even  a  spelling  mode. 
If  the  tester  is  confident  that  words  can  meet  the  person's  communication  needs, 
then  further  orthographic  language  assessment  should  be  done. 

Expressive  Language-Words  Large  Array>     This  portion  of  the  orthography 
Sub-battery  is  administered  only  if  the  person  is  felt  to  be  able  to  functionally 
communicate  by  either  spelling  or  selecting  words.     Thus,  the  most  appropriate 
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symbol   system  has  been  identified.     The  next  step  In  the  assessment  is  cO 
determine  how  sophisticated  the  person  Is  in  manipulating  these  symbols. 
Specifically,  we  are  most  concerned  with  the  indlviduaTs  expressive  language 
skills. 

ideally,  the  non-speaking  person  would  use  an  ACS  to  express  thoughts  and 
opinions  to  a  listener  who  was  initially  ignorant  of  them.     In  fact,  the  reduc- 
tion of  uncertainty  is  exactly  what  communicating  information  means  (Miller, 
1956).     For  testing  purposes,  however,  this  ideal  must  be  compromised;  without 
knowing  in  advance  what  the  person  intended  to  communicate,   it  is  impossible  to 
accurately  estimate  the  person's  language  competence.     Therefore,  in  expressive 
language  testing,  known  referents  (pictures)  are  presented  to  the  examinee  who 
5s  asked  to  use  complex  expression  to  describe  the  picture.     Eighty-nine  words 
organized  Into  10  grammatical  classes   (articles,  nouns,  pronouns,  verbs,  adjec- 
tives, adverbs,  prepositions,  question  words,  suffixes,  and  auxiliary  verbs) 
are  contained  in  a  display.    This  number  of  words  is  needed  to  form  grammatical 
sentences  to  describe  the  stimulus  items.     The  person  is  to  select, in  proper 
grammatical  order,  those  words  which  fully  describe  the  picture. 

The  possible  outcomes  of  this  test  are  shown  in  Fig.  3-     If  no  significant 
grammatical  errors  were  evident  in  the  responses,  it. would  appear  that  the  person 
has  good  expressive  skills.     In  this  case,  the  assessment  continues  with  an 
examination  of  punctuation  abilities.     Iv  significant  grammatical  errors  were 
made,  the  nature  of  such  errors  is  questioned.     Specifically,  the  tester  deter- 
mines whether  the  errors  were  primarily  due  to  telegraphic  responses.    For  exam- 
ple, the  correct  nouns  and  verbs  may  have  been  selected  in  reasonable  grammatical 
order  but  other  sentence  elements,  such  as  articles  and  adjectives  may  have  been 
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omitted.     If  responses  to  the  large  array  expressive  language  test  were  tele- 
graphic, functional  communication  can  still  take  place,  although  its  form  may 
lack  a  certain  elegance.     Since  one  seldom  punctuates  telegraphic  messages,  we 
then  examine  encoding  ability. 

Punctuation  Test.     Successfully  completing  the  expressive  language  task 
suggests  that  several  different  grammatical  categories  can  be  contained  in  the 
ACS.    With  this  level  of  linguistic  sophistication,  punctuation  characters  could 
be  a  useful  addendum  to  the  ACS.     Therefore,   in  the  absence  of  a  recent  punctua- 
tion test,  one  is  administered.     The  testing  results  would  indicate  which  punctua- 
tion marks  the  person  can  readily  use  and  which  might  be  the  object  of  further 
training  as  desired.     The  orthographic  language  assessment  ends  with  this  test. 

Expressive  Language-Words  Small  Array.     If  the  significant  grammatical 
errors  made  on  the  expressive  language  test  using  the  large  array  were  other  than 
telegraphic  (e.g.,  correct  items  but  incorrect  order,  incorrect  selection  of 
auxiliary  verbs,  suffixes  and  so  on),  two  interpretations  are  possible.  Either 
the  person  has  very  poorly  developed  expressive  language  skills,  or  such  skills 
as  do  exist  were  masked  by  the  complexity  of  the  task.     To  distinguish  between 
these  interpretations,  the  test  is  essentially  repeated  using  a  simplified  sel- 
ection display.     Thirty-five  words  organized  into  three  grammatical  classes 
(articles,  nouns,  verbs)  are  used.    With  fewer  alternatives  from  which  to  select, 
the  person  may  be  able  to  generate  syntactically  correct  messages  describing 
the  pictures.     The  outcome  of  this  test  might  suggest  where  additional  training 
is  needed.     At  this  point,  encoding  ability  is  examined. 

Encodi  ng.     To  reach  this  point  in  the  flow,  the  candidate  ACS  user  can 
either  spell  or  read  at  a  functional  level   to  meet  most  of  his  or  her  needs. 
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Further,  grammatical  abilities  have  also  been  assessed.     Regardless  of  gram- 
matical  skills,  however,   it  is  likely  that  the  system  will  contain  a  relatively 
large  number  of  prestored  words  and/or  sentences  (this  would  increase  communi- 
cation rate  even  for  nK)st.  spellers).    With  a  large  stored  vocabulary,  the  issue 
of  access  time  to  the  words  becomes  important.     Sampling  each  word  in  turn  is 
a  time  consuming  process.     It  is  therefore  desireable  to  retrieve  a  particular 
word  or  sentence  in  a  nwre  efficient  manner.     This  essentially  implies  some 
sort  of  encoding  scheme,  such  as  specifying  its  conceptual  or  grammatical  cate- 
gory, the  first  letter  of  the  word,  its  number  or  other  identifying  symbol  in 
a  list,  etc.     Thus,  we  ask  if  the  person  can  use  a  symbol   to  represent  something 
else.     If  the  ability  is  present,  encoding  is  judged  as  a  feasible  feature  to 
include  in  an  ACS  and  testing  is  stopped.     If  it  is  not  clear  that  the  ability 
is  present,  an  encoding  test  is  administered  to  determine  what  level  of  skill 
(if  any)   is  evidenced  by  the  person.     The  test  is  graduated  in  difficulty  from 
.  simply  identifying  the  geometric  symbol  associated  with  a  given  word  to  con- 
structing sentences  by  indicating  a  string  of  numbers  from  an  "encoding  dic- 
tionary" wherein  each  word  in  a  list  is  paired  with  a  unique  number  code.  Once 
th6  person's  encoding  ability  is  known,  sufficient  data  have  been  generated  to 
configure  an  ACS,  and  testing  is  ended. 
Bl i ss/Pictographic  Assessment 

An  examinee  whose  assessment  is  branched  through  the  B 1 i s s/P ic tograph i c 
sub-battery  has  neither  spelling  nor  reading  skills  sufficient  for  standard  ortho- 
graphy to  serve  exclusively  as  the  symbol  system  for  an  ACS.     This  is  not  to  say 
"that  orthography  has  been  completely  eliminated  from  consideration.     If  some 
spelling  and/or  re.r.ding  skills  are  evidenced,  an  alphabet  and/or  intact  words 
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and  phrases  should  by  all  means  be  included  in  the  ACS.     As  these  skills  improve, 
a  gradual   transition  in  symbol   system  may  then  be  made  to  orthography.    At  the 
same  time,   it  appears  that  much  of  the  burden  for  comniuni  ca  t  i  on  at  present  must 
be  carried  by  an  alternative  sy^lem.     The  possibility  of  using  Blissymbols  is 
examined  first,  since  this  system  is  more  powerful    than  pictures.     Symbols  are 
available  to  represent  abstract   ideas  which  are  difficult  to  represent  by  pic- 
tures.    The  system  also  has  morphologic  and  syntactic  components  which  are  im- 
portant in  developing  language  skills  (McDonald,  1980).     If  a  Blissymbol  vocabu*' 
lai;y  is  not  adequate  for  functional  communication,   the  assessment  continues  with 
pictures  as  the  candidate  symbol  system. 

B 1 i  s symbol  Vocabula  ry  .     The  B 1 i ss/P i c tog raphi c  sub-battery  is  illustrated 
in  Fig.  ^.     As  can  be  seen,  the  opening  question  relates  to  the  size  of  the 
person's  Bliss  vocabulary.     Once  again,  an  exact  criterion  is  not  specified, 
for  the  same  reasons  no  fixed  cutoff  score  was  placed  on  spelling  and  reading 
performance.     The  essential   idea  is  functional  communication  as  defined  earlier. 
If  the  person  can  recognize  a  sufficient  number  of  Blissymbols  to  communicate 
in  the  target  environments   identified  in  the  screening ,  further  Bliss  testing 
should  be  done.     If  the  syniI;ol   set   is  not  large  enough  to  support  functional 
communication,   the  assessment  proceeds  to  picture  testing.     It  should  be  emplia- 
sized  that  the  required  vocabulary  size  will  vary  from  person  to  person. 


Insert  Fie.    k  about  h^rc 


Expressive  Language-Bliss.     If  the  indtviduaTs  Bliss  vocabulary  seems 
sufficient  to  allow  functional  communication,  a  test  of  expressive  Bliss  language 
is  administered.     This  test  is  analogous  to  the  small  array  expressive  language 
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test  with  words.    An  array  of  1^  Bliss  symbols   Is  set  out  In  front  of  the  Indi- 
vidual;  the  symbols  are  arranged  by  grammatical  category  and  are  continuously 
available.     These  symbols  are  then  used  to  describe  a  series  of  pictures  pre- 
sented by  the  tester.     If  performance  exceeds  chance  expectations,  the  person 
would  appear  capable  of  manipulating  these  symbols  to  communicate  a  message. 
Under  these  conditions,  Blissymbols  would  be  identified  as  the  recommended  symbol 
system,  and  the  language  assessment  would  be  endeJ.     If  poor  performance  were 
evidenced  on  this  task  it  would  appear  that,  despi  :e  the  adequacy  of  the  vocabu- 
lary, the  person  could  not  manipulate  the  symbols  in  a  functional  manner.  As 
shown  in  Fig.  ^,  the  assessment  would  then  nrxDve  on  to  explore  the  possibility 
of  a  picture  system. 

Picture  Vocabulary.     The  pictographic  language  assessment  is  administered 
when  Blissymbo'ls  are  not  appropriate  as  the  primary  symbol  system  for  an  ACS. 
At  this  point  in  testing,  certain  i  nforraati  on  is  known  about  the  examinee.  While 
not  able  to  use  standard  orthography  or  Bliss  for  complete  functional  communica- 
tion, the  person  has  already  demonstrated  a  facility  to  use  pictures  in  the  Pre- 
liminary Ski  1  1  s  Anal  ysi  s.     Speci  f  ical  ly  ,   the  exaininee  has  been  able  to  at  least 
identify  pictures.     Based  on  our  clinical  experience,  most  examinees  will  also 
have  demonstrated  proficiency  in  using  pictures  to  answer  questions.     Thus,  if 
the  assessment  reaches  this  stage,  t,he  choice  of  a  primary  symbol  system  defaults 
to  pictures.     The  main  issue  to  be  resolved   then,   is  the  individual's  skills  In 
manipulating  Lfiese  symbols. 

The  pictographic  language  assessment  begins  with  a  consideration  of  the 
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person's  picture  vocabulary.     An  assessment  tool  such  as  the  Peabody  Picture 
Vocabulary  test  may  be  used  (Dunn  &  Dunn,   I98I).     As  shown  in  Fig.        no  assess- 
ment decision  rests  on  vocabulary  size.     These  data  are  collected  to  estimate 
vocabulary  restrictions  when  the  ACS  is  eventually  selected.     Following  the 
determination  of  picture  vocabulary  size,  an  expressive  language  test   is  given. 

Expressive  Language-Pictures^,     The  expressive  language  test  using  pictures 
is  analogous  to  the  ones  for  Blissymbols  and  words.     An  array  of  16  very  simple 
pictures   is  continuously  displayed  for  the  person.     These  pictures  represent 
single  concepts  and  are  organized  by  grammatical  categories  such  as  nouns  (e.g. 
man,  woman)   and  adjectives   (e.g.   red  is  depicted  by  a*  red  circle,  blue  by  a 
blue  circle).     A  series  of  complex  pictures  are  then  shown  to  the  person  whose 
task  it  is  to  use  the  simple  pictures   in  the  array  to  describe  the  complex 
p  i  c  ture . 

If  a  description  of  the  complex  picture  is  not  reasonably  accomplished  by 
using  the  simple  pictures,  communication  of  single  concepts,  i  ~  ,  a  message 
composed  of  a  single  picture,  should  still  be  feasible.  Under  these  conditions, 
as  shown  in  Fig,  the  person  would  receive  a  picture  sorting  test.  If,  on  the 
other  hand,  the  expressive  language  performance  is  intelligible  and  semantically 
appropriate,  competence  in  using  simple  grammatical  e^oression  is  indicated.  In 
the  latter  case,  it  becomes  Important  to  estimate  the  person's  receptive  grammar 
abilities. 

Recept  i  ve  Grammar .     The  Expressive  Language-Pictures  test  contains  a  very 
small   number  of  grammatical  categories.     These  are  adequate  for  simple  tele- 
graphic  picture  messages.     The  individual  being  tested,  however,  may  be  capable 
of  more  sophisticated  grammatical   structures.     A  modified  version  of  the  Test 
for  Auditory  Comprehension  of  Language   (Carrcw-Wool fol k ,   1973)   is  administered  to 
determine  the  individuals  receptive  grammar  s.k  i  J  1  s  ,     As  can  be  seen  in  Fig.  i| ,  there 
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is  nc  fixed  criterion  for  receptive  grammar  performance.     The  information 
from  tlie  test  is  used  to  determine  if  oiganization  of  pictures,  symbols,  etc. 
into  grammatical  categories  similar  to  the  Fitzgerald  Key,  for  example,  is 
practical   (Fitzgerald,  1937).    The  results  may  also  be  used  to  include  symbols 
or  letters  on  the  ACS  to  mark  tense,  number  dv  other  grammatical  concepts 
which  the  person  understands.    An  indication  of  knowledge  of  these  grammatical 
concepts  ends  the  testing,     !f  it  appears  that  the  person  has  little  or  no 
concept  of  grammatical  organization,  a  picture  sorting  test  is  administered. 

Picture  Sorting.    A  person  reaches  this  portion  of  the  language  assessment 
if  either  the  expressive  language  or  receptive  grammar  data  suggest  that  a 
grammatical  organization  of  the  ACSs  vocabulary  would  not  best  serve  the  com- 
munication needs  of  the  ACS  user.     Nevertheless,  it  is  well  documented  that 
single  items  (Cofer,  Bruce  &  Reicher,  1966)  and  narrative  passages  (Meyers 
&  Boldrick,  1975)  are  learned  and  retained  more  efficiently  when  they  are  organ 
Ized  in  ways  meaningful   to  the  individual.     Since  a  grammatical  organization 
appears  impractical,  the  picture  sorting  test  explores  an  alternative  mode  of 
organization. 

In  the  picture  sorting  test,  an  attempt  is  made  to  determine  if  the  person 
understands  familiar  functional  categories  such  as  toys,  animals,  ^liingb  one 
eats,  and  things  one  drinks.     The  person  works  with  two  catepcrles  at  a  time. 
The  category  Is  named  and  a  picture  of  an  instanr.e  of  earn  is  placed  in  a 
distinct  location.     The  person  is  then  presented  with  six  pictures  in  turn  and 
is  asked  to  indicate  where,   i.e.,  to  which  category,  they  belong.  Performance 
on  this  test  indicates  whether  familiar  categories  can  be  used  to  configure  an 
ACS.     Regardless  of  outcoTie,  the  assessment  is  ended  at  ♦ihis  point. 
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L  i  j;cusr,  i  O''-} 

The  assesr)ment  battery  presented  in  this  paper  is  an  initial  attempt  to 
propose  a  model   for  systematically  identifying  the  cognitive  and  language 
skills  underlying  use  of  an  ACS.    The  rix)del  has  evolved  as  a  result  of  working 
with  100  non-speaking  Cc>ndidf:ite  ACS  users.    As  is  true  for  any  theory,  espe- 
ciclly  one  in  its  early  stages  of  de\'elopment ,  evaluation  of  Its  completeness, 
assu.i^ptions,  and  particularly  its  utility  depend  on  actual  use.     Revisions  of 
the  model,  by  both  its  originators  and  other  workers  in  the  field,  is  one  yard- 
stick by  which  Its  succesv  may  b'\  judged. 

There  ere  many  th   igs  this  model   intentionally  does  not  purport  to  be. 
It  is,   first  and  forem:)Stj,  not  a  complete  assessment  for  an  ACS.     Besides  cog- 
nitlv*-.  .  nd  language  data,  an  assessment  should  include  the  collections  of  motor' 
and  sensory  data  to  identify  th^.  most  suitable  anatomic  site  to  be  used  to 
access  a  devico.  and  the  most  appropriate  switch  or  other  means  of  accessing  a 
device.     Data  to  determine  the  types  of  ACS  features  most  useful  to  the  person 
and  environmental  data  indicating  the  steps  needed  to  integrate  an  ACS  into  the 
daily  life  of  the  person  are  also  vitally  important. 

The  model   is  also  not  a  direct  clinical   tool.    Once  having  collected  pre- 
liminary 'nformation  either  from  a  study  of  the  person's  records  or  initia'. 
screening^  a  teste'*  may  use  the  moc^el   to  decide  what  areas  are  in  need  of  further 
nesting.     Based  on  a  variety  of  factors  including  knowledge  of  the  person  and 
the  tester's  clinical   style,  an  order  for  administering  the  selected  tests  is 
determined.     Although  the  decision  /ormat  provides  its  own  testing  order,  a 
tester  should  feel   free  to  use  tests  in  any  order  that  is  called  for  to  main- 
tain interest,  prevent  fatigue  and  so  on  in  their  particular  testing  circum- 
stances. 
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Requests  for  reprints  or  additional   information  should  be  sent  to  Colette 
L.  Coleman,  Ph.D.,  Department  of  Speech  Pathology  and  Audiology,  California 
State  Universi ty,  Sacramento,  Sacramento,  California  95819. 

We  wish  to  stress  that  this  is  a  working  model  and  we  expect  It  to  change 
with  use.     It  IS  presented  here  so  that  others  mi^y  examine  It,  use  it  and 
contribute  to  positive  changes. 
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Abb  t  rac  L 

Vol  ubu  1  a  r  y  fiuods  of   physically  disabled  non~speak  i  ng  public  ir^chocl 
stu(jcnts  were  assessed  using  a  content  analysis  methodology.  Based 
on   128    interviews  with   the  students'    relevant  others,   a  question- 
naire v;.is  developed  on  which  a   range  of  messages  and  message  topics 
wei'e  rated.     Ninety  eight  ques  I  ionna  i  res  were  factor  analyzed,  and 
four   lactors  were   interpreted  as   reflecting  vocabulary   themes  re- 
lating  to   i nterpersona I /academic  content,    recreational  activities/ 
special   events,  basic  needs,  and  apperceptive  content.     The  frequency 
with  which  messages  v;ere  suggested  during  the   interview  phase  was 
also  reported.     Implications  for  developing  vocabularies   for  augmen- 
tative communication  systems  were  discussed. 
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A  Multivariate  Analysis  of  Perceived  Communication 
Needs  of  Non-Speaking  Chi  Idren 

In  recent  ye.jrs  increased  attention  has  been  given  to  methods 
which  may  facilitate  communication  for  non-speaking  individuals 
with  physical  disabilities.     Among  these  methods  are  devices  which 
can  replace  or  augment  speech  and/or  language  functions  (Coleman, 
Cook  &  Meyers,   I980),  and  collectively  are  called  augmentative 
communication  systems   (ACSs) .     An  ACS  is  any  device  from  a  paper- 
and-penci  I  communication  board  to  a  complex  microcomputer  system. 

Many  ACSs  require  the  user  and/or  relevant  others  to  supply  a 
message  vocabulary,   for  example,  selecting  the  words  for  a  communi- 
cation board.     Selection  of  an  appropriate  vocabulary  can  signifi- 
cantly affect  the  success  of  the  communication  process  and  indirectly, 
the  utility  of  the  ACS.     Vanderheiden  and  Vanderhe iden  (1977),  while 
stressing  the  importance  of  the  communication  device,  have  suggested 
that  vocabulary  selection  has  at   least  an  equally  important  role  In 
ACS  use.     Guidelines  for  the  development  and  arrangement  of  ACS  vocabu 
laries  have  been  ava i I ab I e  for  some  time  (Fristoe  6  Lloyd,  1980; 
Montgomery,   1980;  Silverman,   1980;  Dayan,  Harper,  Mai  lory  S  Witt, 
1977;  Guess,  Sailor  &  Baer,   1977;  Harris-Vanderheiden  S  Vanderheiden, 
1977;  Heasley  S  Grosklos,   1976  and  Vicker,   197^).     Most  guidelines 
appear  to  have  been  developed  from  a  linguistic  perspective,  specific 
case  studies,  or  the  personal  experience/clinical   intuition  of  the 
professional,  parent,  or  user.     On  an  individual,  case-by-case  basis, 
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these  approaches  are  probably  quite  useful.     Approaches  which  are 
potentially  more  general i zabl e ,  however,   require  a  more  viable 
emp  i  r  i  ca 1   bas  i  s  such  as   tha  t  of  Car  1  son   ( 1 98 1 ) . 

The  present  research  reports  a  quantitative  exploration  of 
the  vocabulary  needs  of  non-speaking  individuals.     A  sample  of 
persons  who  could  provide  input  on  vocabulary  selection  for  ACSs 
was  studied.     The  information  collected  was  statistically  analyzed 
to  identify  underlying  themes  in  the  suggested  vocabulary  content. 

M.sthod 

Subj  ect  s 

This  stu^y  vjs  concerned  with  two  populations  of  individuals. 
One  population  was  composed  of  25  non-speaking  students  with  disa- 
bilities enrolled  in  Special  Education  programs  in  local  schools 
from  the  Sacramento  and  San  Juan  Unified  School  Districts.  These 
students  were  referred  by  the  school  districts  to  our  project  for  a 
comprehensive  assessment  of  their  motor,  cognitive,  and  language 
skills  preparatory  to  the  recommendation  of  a  suitable  ACS.  The 
purpose  of  the  particular  aspect  of  the  overall  project  reported 
here  was  to  describe  the  perceived  communication  needs  of  this  set 
of  students.     The  20  males  and  5  females  ranged  in  age  from  7  to  21 
years,  with  a  mean  age  of  13-7  years  and  a  standard  deviation  of 
^.3  years.     Nine  students  were  ambulatory  and  16  used  wheelchairs. 
Nine  of  the  group  lived  in  local  residential   facilities,  while  16 
lived  at  home.     Twenty  students  were  diagnosed  as  having  cerebral 
palsy;   the  remaining  five  each  had  a  distinct  and  different  neuro- 
logical or  neuromuscular  diagnosis  (e.g.,  head  trauma,  retardation). 
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Eleven  of  the  students  used  orthographies   (reading,  spelling)  as 
their  primary  symbol  system  and   10  of  them  used  alternative  symbol 
systems   (e.g.,  signing,  B 1 i ssymbo 1 i cs ) .     -our  students  communicated 
primarily  via  pictures. 

Since  most  of  the  students  could  not  directly  express  their 
communication  needs,   it  was  necessary  to  indirectly  attempt  to  de- 
scribe these  needs.     For  this  purpose,  a  second  population  was  iden- 
tified as  those  persons  who  were  very  familiar  with  the  students 
and  who  could  therefore  speak  to  the  students'  needs  from  their 
perspective  as  "relevant  others."    This  population  included  parents, 
close  relatives,  teachers,   aides,  s peech/ 1 anguage  therapists,  physi- 
cal and  occupational   therapists,  social/case  workers,  residential 
facility  personnel  and  (when  possible)  peers  of  the  students.  The 
estimated  size  of  this  population  was  approximately  150;   this  figure 
is  lower  than  might  be  expected  because  many  members  of  this  popula- 
tion such  as  teachers  and  therapists,  were  involved  with  several  of 
the  students.     A  large  sample  of  this  population  was  queried  regarding 
their  perception  of  the  communication  needs  of  the  students. 
Procedure 

Overview.     The  methodology  used  in  the  present  study  is  similar 
to  that  used  for  needs  assessment  or  job/content  onalysls  in  applied 
research  areas  (Anastasi,  1979).     A  wide  sample  of  the  pop^iation 
was  interviewed  to  develop  a  content  base  which  was  as  representative 
as  possible  of  the  entire  content  domain,  i.e.,  the  perceived  communi- 
cation needs  of  the  students.     This  content  fease  was  then  tabulated 
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.ind  consolidated,  written  in  questionnaire  format,  and  distributed 
to  the  population  of  relevant  others.     Responses  to  the  question- 
naire defined  the  data  which  were  subjected   to  statistical  analyses. 

Interviews .     Over  a  five  month  period,   128  interviews  were 
conducted  with  the  students'   relevant  others.     The  intent  of  the 
interviews  was   to  elicit  content  elements   in  the  form  of  either  mes- 
sage topics  or  actual  messages  (e.g.,    I  need  to  use  the  bathroom) 
which  the  respondents  believed  the  students  either  needed  or  wanted 
to  communicate  but  presently  could  not.     A  semi -structured ,  open- 
ended  interview  format  was  used  to  explore  three  topic  areas: 
situations  and  activities  in  which  the  student  was  involved,  messages 
perceived  as  difficult  or  impossible  for   the  student  to  communicate, 
and  projected  changes  in  the  student*^  communication  needs  for  the 
next  6  to  12  months.     Probe  questions  were  used  to  clarify  ambiguous 
responses  and   to  elicit  more  specific  examples  of  messages  believed 
to  be  useful   for  a  communication  system. 

A  typical   interview  lasted  about  30  minutes.     In  cases  where  a 
participant  such  as  a  teacher  or  therapist  was   irrvolved  with  noore 
than  one  student,  an  attempt  was  made  to  conduct  separate  interviews 
on  different  days.    On  several  occasions  this  proved  Impossible  and 
up  to  three  students  were  discussed  in  one  session.    The  left  portion 
of  \able  1  describes  the  sample  of  relevant  others  participating  In 
the  interview  phase;  of  this  research. 

Insert  Table  1   about  here 


171 


Communication  Needs  Analysis 

6 


Questionnaire  devel opment /admi n i s t ra t ion .     The  Suggested  content 
elements  derived  from  the  interviews  were  tabulated  and  collapsed 
into  91  questionnaire  items.     Each  item  included  about  seven  word  or 
phrases  which  served  as  examples  of  specific  messages.     A  brief 
phrase  desc-ibing  the  overall    item  was  typically  used  as  the  last 
message  example  for  each  item.     The  91    items  were  randomly  ordered 
on  the  questionnaire.     Each  item  was  rated  on  a  seven  point  scale 
containing  a  verbal  anchor  at  the  scale  value  of  1    ("not  very 
appropriate")  and  another  anchor  at  the  scale  value  of  7  ("very  appro- 
priate").    Each  respondent  would  rate  each  item  according  to  its 
appropriateness  for  a  single  student.     A  total  of  questionnaires 
were  distributed.     This  distribution  is  shown  in  the  third  column 
of  Table  1 . 

Resul ts 

Overv  i  ew 

The  91  questionnaire  items  were  factor  analyzed  in  an  effort  to 
structure  the  content  elements  by  potential  underlying  themes.  With- 
in each  content  theme  (factor),   the  frequency  with  which  the  content 
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eleiMuntb  occurred   in  ihe   interviews  and  the  mean  ratings  of  each 
i  leiii  as  calculated  from  the  quesiionniare  responses  are  presented 
below.     With  regard  to  the  latter  measure,   the  mean  item  ratings 
had  an  overall  standard  deviation  of  1.27.     Based  on  the  98  re- 
spondents,  the  standard  error  of  the  mean   is  approximately  .2; 
thus,  mean  ratings  differing  by  two  or  more  standard  error  units 
could  be  said  to  differ  significantly  with  better  than  35%  confi- 
dence.    The  reliability  of  the  item  ratings,  as  indexed  by  the 
coefficient  of  internal  consistency  (coefficient  alpha),  was  .98. 

The  last  column  in  Table  1   shows   the  number  of  questionnaires 
returned  by  each  group  of  relevant  others.     Overall,   the  98  ques- 
tionnaires represent  a  70%  return  rate. 

Although  it   is  statistically  desirable  to  have  a  large 
(e.g.,   10:  i)   ratio  of  respondents  to  items,  a  factor  analysis  was 
performed  despite  the  extremely  low  latio   in  this  case.     It  was 
felt  that  the  analysis  would  prove  useful   in  identifying  underlying 
themes.     At  the  same  time,   the  factor  structure  should  be  treated 
as  only  an  initial  exploration  of  underlying  themes  which  might 
stimulate  further  research. 

The  data  set  was  subjected  to  a  principle  components  factor 
analysis  with  varimax  rotation.    While  17  factors  were  computed 
with  eigenvalues  exceeding  unity,   the  rotated  four-factor  solution 
was  selected  as  being  most  i nterpretable.     Eigenvalues  for  the  un~ 
rotated  four  factors  were  37.23,  7.27,  5.39,  and  3.^5,  and  they 
cumulatively  accounted  for  of  the  total  variance.     The  factor 

loadings  presented  in  the  tables  below  are  from  the  rotated  factor 
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Factor  1 

Factor  loadings.     Table  2  presents  the  questionnaire  items 
loading  most  strongly  on  Factor  1,  and  the  third  column  reports 
those  loadings.     Item  19  includes  monetary  and  shopping  related 
terms,  and  was  the  highest  loading  variable  on  the  factor.  Other 
variables  loading  strongl y  were :     Item  8,   involving  school  related 
words   (e.g.,  homework)  and  phrases  used  for  interaction  with 
teachers;   Item  6,  disability  related  terms  and  phrases;   Item  5, 
mathematical  words  and  concepts;   Item  57,  school  subjects;  Item 
16,  phrases  appropriate  to  group  discussion  (as  defined  by  relevant 
others);  and   Item  i»6 ,   issues  relating  to  intimate/personal  conver- 
sation (again  as  defined  by  relevant  others).     Based  on  these  and 
other  high  loading  items,  this  factor  could  be  interpreted  as  re- 
flecting interpersonal  and  academic  communication  needs,   in  the 
sense  of  information  exchange.     Much  of  this  exchange  takes  place 
in  the  school  setting,   the  community,  and  during  peer  interaction, 
either  in  groups  or  on  a  one-to-one  basis. 


Insert  Table  2  about  here 


ERIC 


Interview  frequency.    The  fourth  column  of  Table  2  shows  the 
frequency  with  which  the  content  elements  represented  by  each  item 
occurred  during  our  interviews.     An  element  was  counted  only  once 
per  interview  per  student,  even  if  the  person  mentioned  it  several 
times  during  the  session.     Survival  messages/communication  with 
strangers,  adjectives  and  general  descriptive  terms,  and  school  sub- 
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Jects  v;ere  nK)st  frequently  mentione^.     Other  high  frequency  cate- 
cjofies   included  conventional  conversation,  schoo  1  / teacher  related 
terms,   sports   related  vocabulary,  peer  interaction,  and  monetary/ 
shopping  mi     ages.     These  frequency  data  appear  to  be  generally 
consistent  with  the  suggested  construct  label  of  interpersonal/ 
academic  communication  needs. 

I  tern  rat  i  ngs ,     The  last  two  columns   in  Table  2  present  the 
mean  rating  and   its  standard  deviation  for  each  item  in  Factor  I- 
Since  a  scale  value  of   1   reflected  a  judgni  nt  of  '*not  very  appropri- 
ate" and  a  7  reflected  "very  appropriate",   the  midpoint  of  k  should 
reflect  a  "neutral"  stand  on  the  item.     In  fact,  the  average  scale 
rating  for  these  items  was  A. 16,  a  value  very  close  to  the  midpoint 
of  the  scale.     Overall,   the   items  judged  as  most  appropriate  were 
those  dealing  with  conventional  conversation,  peer  interaction, 
numbers,  assertive  commands,  expressing  opinions,  and  survival 
messages/communication  with  strangers.     While  consistent  with  the 
general   factor,  these  ratings  seem  to  emphasize  interpersonal  dyna- 
mics to  a  greater  degree  than  the  factor   loadings  and  frequency  data 
did.     The   lowest  rating  by  far  was  for  vocational  and  occupational 
words,  possibly  reflecting  the  age  of  the  students  in  our  study  and 
lack  of  such  expectations  for  the^e  students  on  the  part  of  the 
re  I evant  others . 
Fac  tor   I  I 

Factor,  loadi  ngs .     Table  3  presents  those  items  whose  strongest 
loading  was  on  Factor   II.     The  two  highest  loadings  were  obtained 
for  Item  18,  toys  and  activity  related  equipment,  and  Item  ^3,  house- 
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hold  items.     Other  items  showing  relatively  high  loadings  included 
general   play  activities,   texture/color/shape  terms,  holiday/special 
occasion  terms,  general  types  of  places,  and  meal   related  terms. 
A  common  thread  to  these  Factor   II   items  has  to  do  with  activities 
(e.g.,  playing,  mealtimes)  and  events   (e.g.,  holiday,  birthdays) 
associated  with  home  or  living  facility,  and  family  or  caretaker. 
For  convenience,  this  construct  will  be  labeled  as  an  activities 
dimension. 

Insert  Table  3  about  here 

Interview  frequency.     The  two  most  frequent  content  categories 
under  Factor  I  I ,  as  can  be  seen  from  Table  3,  were  relating  past  and 
future  events   (Item  79)  and  entertainment  terms   ( I  tern  1 ) .  Other 
items  mentioned  frequently  included  general   types  of  places  (e.g., 
restaurant,  school,  home),  soc ia 1 /c 1 ub/home  act i v i t i es   (e.g..  dances, 
movies),  outside  activities,  toys  and  activities  related  equipment, 
and  general  play  activities.     These  data  seem  to  be  consistent  with 
the  above  factor  interpretation.  \}' 

Item  ratings.     Table  3  presents  the  mean  scale  rating  and  standard 
deviation  for  each  Factor  II   Item.     The  average  scale  rating  for  these 
items  was  4.57.    On  the  whole,  then,  these  i t ems  were  judged  as  some- 
what more  appropriate  than  those  contained  in  Factdr  I,  the  inter- 
personal/academic communication  construct.    The  activity  items  viewed, 
on  the  average,  as  the  roost  appropriate  of  this  group  included  enter- 
tainment terms,  personal   items  (e.g.,  comb,  toothbrush),  indicating 
quantities  of  food,  locations  within  a  home/fac 1 1 i ty  (e.g..  snack  bar, 
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bedroom),  niea  1  related  terms,  and  outside  activities. 
Fac  tor   I  I  I 

Factor  loadings.     Items  which  loaded  most  strongly  on  the  third 
factor  are  shown  in  T?blc  ^.  The  highest  loading  items   included   I  tern 
20,  specific  drinks/drink;   I  tern  28,  hungry/thirsty/hot/cold;   Item  22, 
pain/sickness  locatir  i/body  parts;     Item  27,   like/don't  like/love; 
Item  ^48,  bathroom  needs;   Item  31,   tired/sleepy;  and   I  tern  32,  happy/ 
sad.     Based  on  the  majority  of  items  contained  here,  an  interpreta- 
tion of  this  factor  would  be  that   it  represents  basic  needs.     In  fact, 
Item  65,  basic  needs,   loaded  hcuv.ly  on  this  factor.     These  ne-ds  en- 
compass consumatory  and  elimir^ation  functions,  pain,  general  emotional 
states,   personal  concerns,  and  expressing  yes/no. 


Insert  Table  h  about  here 


Interview  frequency.     The  most  frequently  cited  category  obtained 
from  the  interviews  called  for  the  sttdent  to  identify  rpecific  foods 
(see  Table  h)  .     Other  high  frequerlcy  elements  were  related  to  medical 
concerns,, pain  and  its   location,  family  roleS   (-^.g.,  nrK)m,  brother), 
hygiene,     toileting,  and  yes/no.     These  frequency  data  would  likewise 
suggest  a  common  theme  relating  to  basic  needs. 

Item  ratifi-gs.     Table  A  also  shows  the  mean  scale  rating  for  each 
Factor   III   item.     The  average  scale  rating  for  these  items,  was  5-38. 
This  overall   mean  is.  very  high  for  a  seven  point  scale,  and  indicates 
that   these  items  as  a  group  were  jubged  to  be  appropriate  inclusions 
in  a  communication  system  for  the  students.     In  fact,  several  items 
yielded  mean  ratings   in  excess  of  a  scale  va<ue  of  6.     Recalling  that 
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tl         me.  I     ore  each  based  on  98  respondent   ratings,  means   in  excess 

fleet  very  strong  and  consistent  judgments.     The  items  per- 
c.    -od  as  very  appropriate  content  elements   included  hungry/ th i rs ty/ 
hot/cold,   family  roles,  specific  drinks/drink,   specific  foods,  and 
pai  •  and  its  location.     Other  highly  rated  items   included  uncomfor- 
table/hurt,  like/don't  like/love,  eat/food  and  toileting. 
Factor  IV 

Factor  loadings.     Table  5  presents  the   items  which  loaded  most 
strongly  on  Factor  IV.     The  highest  loading  items  were   Item  56,  emo- 
tional needs;   Item  71,  mi s ce 1 1 jneous   internal   states   (i.e.,  confused, 
compassion,  dreams,  puzzled,  excited);   I  tern  91,  don't  understand/ 
don't  know;   Item  8?,  frustrated;  and   Item  89,  fear/afraid.  Other 
items  with  relatively  high  loadings  related  to  names  of  people,  re- 
quests  (e.g.,   let  me  try,  can  we  go?,  wait),  miscellaneous  negative 
feelings  (e.g.,  bored,   lonesome),  want/like,  and  phrases  used  for 
interaction  wi th  a  physical  or  occupational    therapist.     The  items  in 
this  factor  seem  to  represent  a  somewhat  more  sophisticated  use  of 
concepts  compared  to  the  basic  needs   interpretation  of  Factor  Ml. 
For  example,   like/don't   like/love  and  upset  loaded  on  Factor  III. 
Items  in  Factor  IV.   such  as  fear/afraid,  frustrated,  and  miscellaneous 
internal  states  deal  with  more  abstract  and  precise  distinctions.  Factor 
iV,  also  taps   into  expressions  of  uncertainty   (don't  know/don't  under- 
stand) and  communications  which  are  less  biologically  and  more  cogni- 
tively  related  (e.g.,  want/like,   requests).     For  want  of  a  better  label, 
we  will  refer  to  this  construct  as  apperceptive  communication. 
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Insert  Table  5  about  here 

Interview  frequency.     As  can  be  seen  from  Table  5,   the  most 
frequently  mentioned  elements  were  assoicated  with  adult-child 
interactions  and  requests.     Other  representative  high  frequency  cate- 
gories were  want/like,  generically  identified  people   (e.g.,  friend, 
tea  'le-  ,  boy,  girl),  names  of  people,  miscellaneous  negative  feelings, 
and  verbs. 

Item  ratings.     Table  5  also  shows  the  mean  item  ratings  for  each 
Factor  IV  item.     The  average  scale  rating  for  these  items  was  A. 87. 
These  items  tended  to  be  viewed  as  somewhat  appropriate  for  inclusion 
in  a  communication  system.     Among  the  more  l.ighly  rated  items  were 
genf-rically  identified  people,  want/like,  names  of  people,  emotional 
needs,  and  mi  see i i oneous  negative  feelings. 

Q I scus  s  i  on 

The  purpose  of  this  research  was  to  describe,  from  the  perspective 
of  relevant  others,   the  communication  needs  of  a  particular  population 
of  school-aged  non-speaking  individuais.     The  results   indicate  that 
these  needs  span  four  dimensions.     One  diii^eniOon,   labeled  as  inter- 
personal/academic content,  represented  messages  related  to  schoolwork 
and  interacting  with  others  in  more  socially-oriented  settings.  A 
second  dimension  addressing  communication  about  activities  subsumes 
recreational  activities  apd  special  events  more  usually  associated 
with  the  students'  home  or  residential  facility.     A  third  dimension 
appears  to  represent  communications  pertaining  to  basic  needs  includ- 
ing biological  functions  and  broad-range  affective  states.     The  last 
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dimension  seemed   to  rufleel  o  fuore  soph  i    t  i  ca  ted  iteration  of  the 
basic  needs  factor,   in  that  more  exacting  distinctions  among  af- 
fective states  and  more  abstract  thoughts  were  involved;  for  this 
reason,   the  label  of  apperceptive  communication  needs  was  applied. 
Thus,   the  perceived  coiiiinun  i  ca  t  i  on  needs  of  the  students  may  be  said 
to  lie  along  each  of  these  four  dimensions,  which,  as  a  whole,  de- 
scribe the  content  domain  of  the  perceived  vocabulary  needs  of  these 
students  . 

Having  described  the  structure  of  tiie  perceiv^id  content  domain, 
a  tentative  strategy  for  developing  an  initial  vocabulary  for  an  ACS 
for  a  given  user  can  be  suggested.     Since  the  general  content  domain 
is  structured  along  four  dimensions,  each  of  the  four  diiuf^nsions  could 
be  explored  separately  for  any  given  user.     For  example,  the  profes- 
sion,al   can  ask  a  r^n-speaking  person  and  his  or  her  relevant  others 
if  some  basic  needs   (fully  defined  fo^-  Lhe  people)  should  be  included 
In  the  ACS.    With  an  affirmative  response,  some  of  the  more  likely 
topics   (as  judged  by  the  factor  loadings,   frequency  data,  and  scale 
ratings)  might  be  sugge^ced.     Ferhaps  specific  drinks/drink  is  judged 
as  important.     One  possible  vocrjbulary  entry  thus  becomes  "drink. ^' 
It   is  still  possible  to  probe  orie^  level   :^eeper  in  structure  by 

attempting  to  identify  t^ose  specific,  drinks   it  might  be  useful   to  in- 
clude.    This  process  would  continie  until   the  entire  content  domain 
was  sampled.     Although  potentially  j  cime  consuming  proce's,   the  effort 
invested  to  generate  an  initial  vocabulary  might  pay  dividends  in  :he 
more  effective  use  of  the  ACS  in  the  long  run  (Vanderheiden  &  Vander- 
heiden,  1977). 
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T^r.   ibsiir  ru)l   resolved  by   tfiis   btudy   is  how  -         sentative  the 
i  (/'  II 1  i  r  i 'jd  L<   "teol  doniuin  is  of  the  actual  communication  needs  of 
tf\e  oLudentb  wIm)  were  the  focus  of  the  research.     Because  many  of 
these  students  d i     not  possess  communication  systems  by  which  these 
needb  could  have  been  directly  communicated,    it   is  possible  that 
several   types  of  conter^t  elements,   perhaps  even  an  entire  content 
dimension,   remain  unmeasured.     The  research  strategy  required  inter- 
vention at  some  point,  and  for  this  reason  our  initial  measure  was 
made  at  the  f i rs t - removed  step  from  the  students.     By  extensively 
sampling  relevant  others,   those  who  knew  the  students  must  intimately, 
it  was  felt  that  an  initial  estimate  of  the  actual  communication  needs 
could  be  made.     Perhaps  by  using  communication  systems  wit'    a  vocabu- 
lary derive  I  in  part  from  this  research,   the  students  wo?  (d  be  better 
able  to  e/       'jS  sone  communication  needs  we  had  missed.     This  informa- 
tion,  in  turr.,  would  produce  a  ^.ore  complete  and  representative  picture 
of  the  actual  content  domain. 

The  popula  ion  of  students  who  were  the  focal  point  of  our  study 
spans  a  wide  range  of  ages,  ambulatory  conditions,   living  situations, 
and  cognitive  skills  as  indexed  by  the  type  of  symbol  systems  whi  h 
they  could  use.     In  these  respects,   it   is   reasonable  to  suppose  that 
the  present  results  are  applicable  to  a  substant i e 1 1 y  larger  population. 
Yet,   limitations   in  general  i  zabi  1  i  ty  mu'^.t  be  recognized.     First^  SQ% 
of  our  students  were  diagnosed  as  having  cerebral   palsy,  and  so  this 
content  domain  may  not  be  differentially  valid  for  other  populations 
showing  more  diversity  of  disabilities.     Second,  ,i>ost  of  these  students 
were  classified  as  severely  hand  i  capjDed ,    Many  of  the  respondents  in 
the  interview  and  questionnaire  phases  voiced  little  or  no  expectation 


Coiiimuni  crjtion  Nee*.)'.  Arulyjis 

16 


that   the  students  would  ever  achieve  even  partial  occupational  or 
financial   independence  as  adults,  and  the  lack  of  such  expectations 
is  reflected  in  our  data.     Populations  of  less  severely  involved  in- 
dividuals whose  vocational  opportunities  were  seen  as  nxDre  viable 
would  certainly  have  yielded  these  additional   types  of  content  needs. 

Third,  aln^st  all  of  the  students  spent,  six  or  seven  hours  five 
days  a  week  for  about  i*6  weeks  per  year  in  school.     That   large  pro- 
portion of  time  spent   in  school  was  •  su f f i c i en 1 1 y  pervasive  to  influence 
the  content  base  as  well  as  the  factor  structure.     It  is  in-resting 
that  both  interpersonal  and  academic  content  were  contained  in  a  single 
dimension  (Factor   I).     it  is  as  though  the  respondents  viewed   ^he  ..hool 
lessons  as  a  way  for  the  students  and  teachers  to  interact  wi  ^.h  one 
:.nother.  perhaps  as  a  component  of  the  instructional  process.     \       ' '.r 
tent  to  which  these  perceptions  may  be  f     -  ^cv  other  studen.  teacher 
populations  is  not  known. 
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thi'ir  appreciation  to  the  therapists,   teachers,   reside  itial  facility 
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Tcjble  1 

Summary  of  the  Number  of   Interviews  Conducted 
and  Ques  t lonna  i  res  Sen  t /Re turned 


Pcir  t  i  c  i  pants 

Numbijr  of 
1  ntervi  ews 

Number  of 
Quest  ionna  i  res 
Sent 

KJ 1 1  m  h    r  r\r 

11  Ull  lU  C>  1      ^  < 

Quest  ionna  i  res 
Returned 

FamI ly 

8 

1  c 

Teachers 

33 

h2 

11 

Speech  Thera- 
pists 

22 

22 

/.  I. 

Phys  i  ca 1 /Occu- 
pat  ional 
Thcrap<  s ts 

21 

20 

17 

Case-soc  i  al 
workers/coun- 
selors 

19 

17 

12 

Res  i  dent  1 ol 
fac  i 1 i  ty  per- 
Sonne  1 

13 

12 

Schoo 1  Admi  n  i - 
s t rators 

k 

Aides 

3 

3 

3 

Peers 

k 

k 

i« 

TOTAL 

128 

140 

98 
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r.tct()r   Lo«dlftijt,    Inttrviaw  Frii|u«ncl«i,  and  Kalioi^ 
Jud9M«nts  For  lta«s  Contained  in  Factor  I 


Far  liir 
loaJl ng 

1 n  twr V 1  aw 
FreqiierKy 

Kat Ing 

1  tan 

»tean 

S.  0, 

rou  an  my   Friand,.     thara  crayoni,  Wt>uld  you   Mka  to  danca?,   1 1  «ng  wijrdi     Lat*l  play 
Mowayl,   That   girl/yuy   l»«,ui«..    1  n  t  ar  ac  t  1  On  with  paa  r  •  .   

.617 

5,00 

1 .90 

dlvmi)n.   *d.|ltlnH.   parcent     r.mAindar,    lest   than,   t  ub  I  r  ac  t  i  on  ,        1  H  p  1  1 1  a  I  i  on  ,   aqualt.  -^,ih 
ralaieJ  w«f  ijt /i  Dncapt  i . 

./••6 

8t 

3.60 

2.1) 

wijrd*  around  cc<a(jra>  pally,  'iltabiMty.  up>at  atKJut  droolin.»,  MUy       ? ,  quadr  i  p  1  eg  1  c  . 
Oitabllliy  il„«»n'l  hawpar  mt  1  n  i «  i  I  ec  lua  1  1  y  but   it   InlarFartit  wth  .  M.,vTM,nt  c  at  Ion  .  ,  Mow  \i 
my  ifKjna  y  ba  1  itq  %  pati  t  7  ,  comnun  i  c  a  1 1  nq  abou  t  disability. 

70 

3.90 

2.21 

fio«rwofK,   \'m  having  dIFFlculty  doing  |i..  Uould  you  writs  my  nmthar  a  rwte?.  Uhat  paga  ara 
you  f>nf,    1  KfKiw   It..    |(>ol(   at   luhoolwork,    I   naad  mora   tima.,    interaction  with  taachers. 

.783 

179 

k.  Id 

2.27 

)'>hc.   t*a»lng.   -riorts.  What  alta?,   laugh,   tall   a   Funny  ilory,  tansa  of  humor,  coming  back 
In  a   luklng  ffwin-r-r.  humor. 

36 

•1.63 

1  .99 

'Kjun,  ciinjunction,  pronoun,  prspol  1  (  Ion ,   vowa  1  ,  varb,  punctual  inn,  part*  of   a  lattar, 
fngi 1 )h/ language  ralatad  woi  cU  or  Cdncaptl. 

.6M 

97 

3.17 

2.08 

1  don't    lUe  tha  Idea  oF  going  up  to  the  inow.,  answer   the  quaition;    what  ga  1 1  you  up- 
tight?, group,    1   think   .,   turnad  oFf  about   this,   I   feel    Ilka  talking 

group  ditcuttion. 

735 

lOfl 

H.OS 

2.1  3 

^4uartar,  dollar).  How  much! .  change,  what  ha  wants   to  purchase,  look  In  shop*,   1  need  to 
buy   .,  «wnev  -ord»,   shopping  words. 

.SSI 

131 

2.26 

van,  bus,  vocabulary   For  alrplana  trips,  uSas  Regional   Tramit,  car,  how  tha  plana  Files, 
how  many  rides  he  r>«eds  p«r  week,  transportation  and  travel  voc.»butary. 

77 

s.n 

2.13 

Oo  1   look  nttaJ.  Mow  are  you?,    1 lorry,  hallo,  day  to  day  conver s e t i on ,  pleaie,  thank 
you,    I'm  fina,   conventional  c onvar 1  a t ion . 

.523 

199 

5.02 

2.00 

«aU»r.   tpetlal   potty  chair,    light  baam  Indicator,  haad  halpiwt.  spaltinq  board,  paceK4k«r  , 
Mheckhalr,  Carxjn,  assistive  d*vict». 

.^W 

69 

ii.66 

2  36 

mtn.ite.  (late,   tretons.  deyt  oF  the  w«ek .   tlnws  oF   tha  day,  o'clocit,  hour,  quantitative  tiow 

C     fK'  4  p  t  t 

715 

85 

2.09 

Leave  ma  aliint    ,   C«i  out..    I'm  not  going   to  do   i  r    .    .  i  op  .   Bug  of  F  1  ,   twedr  words,    1  don't 
"an  t  to  do  it   ,  That   Is  the  wrong  ans  we  r.,  aiter'iva  comwand s  and   i  Mpa  r  a  1 1  ve  s  • 

•  552 

9fl 

J. 96 

football    team  namei.   Superman.   Statlars.  aiovie  heroes,  flora  Fish,  ptayer'i  naiaas ,  King 
Kong ,  celebrities. 

.  ^75 

33 

Think  someone   >v  seity .  ,  what   It   is  to  be  a  mother,   talk  about   death,  marriagu.     TKe  girl  Is 
pregnant.,  express  sexual   feelings  t%  a  teenagar,  dating,  Quatttons  about  ttarting  MnltrU' 
ation,   Intimate/personal  conversation. 

.733 

106 

3 .89 

2. 32  . 

recast,  homework,  spelling  "baa,"  assembly,  c 1 asi rcxM  ac t i v 1 1 1 es  ,  political   terms,  rally, 
s  c  hoo  1  ac  t  i  V  i  t  i  a  s 

Q  III 

3. 98 

1.9* 

Halpl,  Put  me  out  oF  my  chair..  My  name  Is           . ,  addrais,   I'm  lost.,   Is   there  a  bathroom 
f^'t  acconwodatai  ^^ea  1  cha  i  rs  ?  ,   survival  coiwun  1  ca  t  1  oni ,  coawunl  ca  t  Ion  with  it  ranQ^rs  and 
out   In  the  community. 

519 

250 

^.77 

2.3) 

the,  with,   i  ng ,   to,  and,  a,  auxlHldrY  words  and  word  andlngt. 

.6^1 

25 

33* 

».9* 

classes,   reading,  irath,  social   >tLMlias,   language,  adaptive  P,   E.,  health  academics,  school 
subjac  tt . 

.75!* 

22h 

^.28 

2.09 

Adjust  back  wheels.*  hip  guard,            ry  not  working.,   1  can't  control   it    ,  names  oF  whea 1 - 
cheir  parts   In  case   It  breaki  rto*.w> ,     rakat  not  working      coMnun  1  ca  t 'on  about  whe<i(  t  chal  r  . 

.6}4 

70 

t>.26 

2.53 

aik  about  dl FFerant   Jobt,   tall  what  career   interasCft  are,  oFflce  practice  class,  .ntervlew, 
work.  Social   Security*  peycheck,  voce 1 1 ona 1 -occup«t lone  1  words. 

.722 

57 

2.66 

1  .SH 

small,  more,   too  Slow,  good,  dangerouft.   Itch.  duH»  spicy,   tingling,  adjectives  :nd  descrlp- 
t  1  ve  t«rms . 

.682 

25»» 

4.29 

1.85 

paper,  p«ncll,   typewriter,  photograph,   telephone,  pictures.  r>on-;»dap  1 1  ve  communication 
equipment . 

.S80 

^7 

»».25 

2.12 

book,  newspapers,  Ftvorl  t«  Story,  sports  aagetlne,  ntmt  of  books,  T.V.  Guide,  Fairytale*, 
reeding  aieterl  el  . 

5)8 

3S 

■..1^ 

1.  i,  3  10*  Urg«r  nuNib«rs,  nuidbars . 

.fc7$. 

67 

•  .91  1 

her  h«/fth«  Is  thinking*  idea**  thought*,  op! nions »  what  h«/.4h*.  thlnli*  -    -       -              -  - 

27 

^.79 

tpof^lno  Tventt,  Sp«clei  Olympics,  ttrike,  football.  World  Series.  boMtIng,   *c,)r«.  iports 
related  voc«l>ulBry. 

553 

176 

3.78 

2.19 

reed  books*  type,  write  *etKers,  writing,  uSfl  telephone,  ptrCicipaCe  in  verbel  geme             1  ri 

comMinicetion  ecClvltUs.  H 

7s,. 

I 

).W  j 

1.95 
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Table  3 

Factor  Loading*,   Interview  Frequencies,  and  Rating 


Rating 

Item  1 

1  tem 

Factor 
Load Ing 

interview  - 
Frequency 

Hean 

S.  0. 

1 

T  u      ^tcriio    Dioaram    music     radio,  cartoonj,  channel,  entertain- 
ment . 

.379 

200 

S.B6 

1.63 

2 

cKissrooin.  kitchen,  bedroom.  Foothill  Cottage,  snack  bar.  laundry, 
y/ir  '     locations  within  a  facility. 

cnA 

55 

5.31 

1.78 

I4 

field  trips,  vacations,  swim,  go  outside,  picnic,  horseback  rides, 
go  out  to  eat.  skotlng.  outside  activities. 

136 

5.26 

1.60 

7 

church  activities.  Sunday  School.  Jesus,  prayer.  God.  Books  of  the 
Bible,  religious  vocabulary. 

38 

3.17 

2.03 

1  n 

play  with  the  truck,  social  games.   It's  your  turn,  jump  rop- ,  want 
to  horseplay  with  dad.  bingo,  want  to  swing,  draw,  color,  general 
play  act! vl t ies . 

.701* 

100 

I*. 09 

2.16 

1 1 

Srr#i^r     Lake  Tahoe.  cabin  at  Fort  Bragg,  go  to  San  Francisco.  Col- 
lege  O.k  Orive.  n.m«s  of  places,  b.ck  East,  geographic  locations. 

.  3b) 

2k 

3.68 

1.93 

15 

round,  wood.  red.  Diue.  piascic.   cexcures.  maLcriais.  coior>. 
shapes . 

.C73 

65 

^♦.26 

2.03 

18 

ball,  tennis  racquet,  bi'-.ycle.  kite,  train  sot,  paints.  Sklttlc- 
pool.  favorite  toys,  building  blocks,  activity  equipn>ent.  toys. 

Q  1  t. 

105. 

k.Ok 

2.08 

2) 

keys,  toilet  Items,  deodorant,  mirror,  toothbrush,  comb,  jewelery, 
purse,  watch,  towel,  personal  items. 

.^483 

kl 

5.31 

1.87 

Ln 

net  lelidn  AHJ.  g  randma  s  nouse .  nad  1 0  jnacK .  Laurei  miia.  nt.i/um 
aids,  name  of  church.  Sears,  enabling  center,  specific  places. 

.515 

Sk 

^i.8l 

2.05 

r  K  r  1  ft  r  ft\A  ft       KlrrKrlsw      AMff^r^tlnn*      U^ll  ru^.             P  h  r  i     f  fT\A  ^    f  r  f*  C  S            a  t 

cn  r  1  5  Lmaa  ,   DirLnoay,   QocoraLionaj   naii  i^m<^         uni                1.1^^3.  -riat 
he  got  for  Christmas,  Fourth  of  July,  hoi       /  and  special  occasion 
re  1  a  ted  words  . 

.61«9 

78 

^.99 

1  .89 

'\ 

cup,  bed,  dishwasher,  desk,    J.^Jr,  lamp,  spcten,  clock,  window,  door, 
furniture,  household  i cems . 

.771 

76 

1 .93 

1     u  self..  Independent   living  vocabulary,  dressing,   1  want  to  do  It 

muCAl^            I      f  Mr\     f*A  ^     f\ti  t     Ku    muft^lf           flil     ^  KOA  %        bllffon  SfilT**heiD 

iTiysoir.  ,    i    can  neL  (jul  dy  niyscii.,    lib  a nv/c 9,   uullu",  tf^>y 
vocabul ary . 

.362 

77 

3.83 

2.20 

cat,  dog,  narrve  of  pet,  horSfS,  fish,  giraffe,  animals,  pets. 

.559 

5^ 

U.30 

2.10 

53 

whore  someone  is,  school,  home,  parks,  church,  swimming  pool, 
restaurant,  general   types  of  places. 

.6'43 

I70 

^♦.72 

1.99 

Sk 

planning  activities.  Laurel  Hills  actlvlt?oi,  socIa>   things,  re- 
creation, thIf>9S  sh^'d  like  to  do,  activities  In  general. 

.^85 

61 

i«.80 

1  .89 

73 

Want  more  to  eat.,  f»re.  Portions  are  too  large.,  ai».  c. 
at  lunch,   1  want  more  of   .  ,  quantity  of  food. 

.567 

\k 

5.31 

1.85 

76 

dances,  ballet,  Kool  Kids  Club,  '♦-H,  movies.  Girl  Scouts,  parties, 
social /home/cl ub  Activities. 

.5i*6 

163 

3.8i» 

2.05 

78 

lunch,  breakfast,  inack.    .It's  lunchtlmel,  dinner,  feast,  meals. 

.619 

38 

5.26 

1.96 

79 

1  perfc    d  poorly.,   f  was  In  a  fight.,  tell  wT^at  he  did  with  his 

family        ^ad  a  ijood  time  at  school  to  Jay . ,  1  went  to  the   , 

We're  going  to  have  a  spelling  "bep",  tell  what  happened,  tell  what 
wl 1 1  happen. 

.52^ 

256 

^.99 

1.89 
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T.iblr 

rj'.ior  L(jatlirw).,    Interview  (  ctMjucnc  i<!".  ,  and  lUtlntj 
Judymonls  far   llcmb  CofU.ilned   In  Fiictor  III 


1 

Fac  tor 
Load  i  ng 

Rat  i  ng 

1 1  em  '/ 

1  tern 

interview 
Frequency 

H«an 

S .  D. 

1  ) 

r^tin     KrMfh#*r     f^milie^     s  i T    r     Dad     twin,  narcnl^  ,  orandniuthe  r  , 
f iinii  1  y  ro  1  Cb  . 

.382 

153 

6,21 

I.'46 

^0 

1  need  a  drink.,   1  don't  wjnt  to  drink  milk,  Cokr,  water,  soda, 
iulce,  Slurpees,  drink,   specific  drinks, 

,799 

99 

6.11 

1 .23 

22 

my  sti)inac.h  hurts,  headache,  ear,   toothache,  anatomic  references, 
root   nurts,    ocjcjy  paiLa,    lucaLiun  ui  3iuMicj3/|.»aiiii 

.700 

163 

6.0i< 

1.59 

23 

let  people  know  what  he  wants  to  oat,  carrots.  Dig  Mac,  dessert, 
piz/a,  names  of  foods,   favorite  foods,  doesn't   like  the  food, 
spec  j  f  i  c  foods . 

,57^» 

235 

6.09 

I.'i9 

2^ 

health,   nutrition,  scrvjo  t  i  ons  ,  seizures,    tcmpcratu'^e  ,  changes  due 
to  pacemaker,   itches,  physical  changes  accompanying  menstrual 
cycle,  miscellaneous  basic  needs. 

.'il9 

28 

i|.09 

2.3'* 

25 

ups-  ' 

,6ii7 

16 

5.^12 

1.95 

26 

socks,  shoes,  brown  pants,   sweater,  new  pajamas,  what  she  would 
like  to  wear  on  6  trip,   shirt,  clothing. 

,  J  J  J 

no 

5,2^1 

1  .Sk 

27 

■  like,  don't   like,  love. 

.699 

70 

5.76 

1.71 

28 

hungry,   thirsty,  hot,  cold. 

.77'* 

113 

6.2i4 

1.39 

30 

washing,  get  a  haircut,  do  make  up  fcr  r^^.,  brush  teeth,  comb  my 
hair,  shower,  bath,  bubbles,  general  hygiene,  hygiene  activities. 

.  593 

131 

5.31 

1.98 

31 

1 'n  rircd.   sleep,  bedttne,  hasn'r  sI't^''.  -vll.  n^f^d  a  rest.  I'm 
pooped,  sleepy. 

.685 

65 

5.^13 

1 .81 

32 

happy,  unnappy,  sad. 

.662 

97 

5.'«3 

1 . 99 

33 

down,  up.   left,   right,   backward,  forward,   to  the  side,  directions. 

.5'48 

38 

3.87 

2.13 

39 

on,  over,  off,    In,  out,  behind,  under,  this,   that,  at,  with,  pre- 
pos  i  t  ions . 

82 

2.06 

Yes,  No. 

.552 

130 

i|.63 

2.'«9 

t.  Q 
MO 

Go  to  th*  bath  room .  ,       throomi  ng  nceas,   loiickiny,  riu»n  lmo 
let,,  toileting  problems,   toilet,  bathroom. 

.689 

5.71 

1.72 

50 

1,  me,  you,  wc ,  us,  my,  your,  pronouns, 

.51^ 

69 

<i.86 

1 .9'* 

59 

uncomfortable,  hurt. 

.625 

66 

5.82 

1.85 

63 

Time,  time  concepts. 

.i6i| 

18 

1.8i4 

65 

basic  needs. 

.o28 

86 

6.15 

1.38 

81 

Something  is  hurting.,  sick,   1  don't  feel  good  today.,  need  medi- 
cation, surgeries.  Will   it  hurt?,  hospi  tal /modi  ca  1 /rujrgery  terms, 
pain,  general   not  feeling  well. 

.599 

166 

5.52 

1.83 

85 

food,  eat,  eating,  feeding. 

.55^ 

106 

5.75 

1.55 
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Commun  i     I  i  on  Nc(nls  Adii  1  ys  i  s 


2^4 


r.iblr  '> 

Judynients  for   I  terns  Cufitalfied  in  Factor  IV 


89 
90 
91 


I 


I  tcm 


therapist,   friend,  nur-^e,    loctor.  teacher,  aide,  girl,  boy,  people. 

br*ceb  filling  properly,  sit  up  stralyhter,  my  baltince  Is  different, 
need  more  support,   Input  on  therapy.  Don't  have  the  strength  to  do 
It.,  what  he/she  I  I kes/dl s 11 kos  about  devices,   interaction  with 
therapl St . 

feels  bad,  bored,  lonesooie,  grief,  depressed.  Something  is  bothering 
mc.,  w<3rrlcd,  miscellaneous  negative  feelings  and  emotion*. 

I  want   to   .  ,  desires,  want,   I  need   doesn't  w.int  something 

.,  what  he  would  like  to  do,   I   don't   like  it.,  pre- 


I  don ' t  want 

ferences,  choices,  wants,  likes 

feelings,  emotions   (In  general),  emotional   needs,  how  he  is  feeling. 

when,  where,  who,  what,  how;  why,  which,  question  words. 

rolling,  gtoss  motor,  positioning,  Walk  around  In  walker.,  mat,  Work 
wl th  weights. ,  articulation,  therapy  ac t I v I t i es . 

therapist's  nane ,  employees  at  the  dardens  ,  teacher's  names,  names 
of  schoolmates,  names  of  those  in  family,   friends'  names,  authority 
figure  names,   names  of  people. 

night,   tomorrow,  morning,  past,   future,  often,  weekend,  qualitative 
t  ime  concepts  . 

"a,""n,"  "m,**   letters,  alphabet. 
Speech,  Physical,  Occupational,  Therapy. 

confused,  compassion,  Jreams,  puzzled,  excited,  miscellaneous  inter- 
nal states . 


Factor 
Load  I  ng 


with  you...  I  want  to  help 
"Can  we  go?,    I  need  my  psge 
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Want  attention.,  wait,   I  want  to  do 

out.,   Let  me  try.,    I  would  like   

turned.,  requests. 

was,  put,  am,  go,  give,  hear,  touch,  have,  run,  verbs. 

When  U  mom  coming?,  I  want  to  do  this  work,  but  I  am  frustrated.. 
Today   U's  too  hard.,  tell  why  he  Is  angry.  They're  taking  away  my 
boiiks..  Can  I  go  o*Jt  and  play?.  What  should  I  do  next?,   I'm  ready 
to  go  Uck  to  Laurel  HIIU.,  adult-chilrt  Interactions. 

frustrated,  frustration. 

You  left  the  salt  out.  .   I'd  prefer  food  on  the    side  of  my  .wuth 

how  he  wants  his  eggs  fixed,   I  need  my  food  cut.,  Get  the  food  on 
the  back  of  my  teeth  more.,  where  he  needs  his  drinking  cup  placed, 
special  utensils,  food  preparation  and  special  Instructions. 

fear,  sc-red,  afraid. 

rain,  climate,  forest,  tree,  temperature,  weather  and  nature  terms. 
I  <l.^n't  understand.,  I  don't  know. 

130 


.550 
.578 

.569 
.692 
.51** 

.37^ 

.609 

.W7 

.^31 
.687 

.581 
.37^ 

.505 
.6*46 

.37i* 
.6*46 

.663 


I n tcrv I ew 
Frequency 


Rat  I ng 


Mean 


S.  0. 


i81 

^,02 

1.^*5 

85 

^.79 

2 . 30 

153 

5.57 

1.88 

195 

5.li/ 

1.71 

109 

5.67 

1 .73 

99 

5.03 

1.99 

67 

3.58 

2.18 

178 

5.70 

1.83 

^9 

^  .91 

1.78 

30 

2 .  J  J 

25 

**  .25 

2 .  28 

36 

2.22 

3W 

3.11 

I  .93 

153 

1 .98 

itOO 

2.12 

5^ 

5.02 

2  .OC 

33 

^.10 

2.33 

31 

5.30 

1  .87 

23 

3-?3 

1.7^ 

26 

5.27 

2.01 

Perceived  Vocabulary  Needs  for  Hon-Speaklng  Users  of  Augmentative  Comnunlcatlon  Systems 


Interpersonal -acodenlc 

School 

Peer 

CoiMjn  lea  ting 

General 


Generic 


Recreotlonal*5pecla1  events 

Hone 

Places 

Activities 

Seographlc 

Facilities 

Apperceptive  content 

Therapy 

Requests 

People 
social 

(tooiTi; 


School 

Nejjdtlve 

Positive 

Prc^  '  ol 

Home 

Feeling  bad 

1  feel  good  today 

House 

Crying 

Pride 

Playground 

Bad  mood 

Affection  (needs  for/show) 

Hospital 

1  hate  you 

Want  hug 

Church 

Depressed 

Pleasure 

Apartment 

Lonesome 

Enjoyment 

Post  Office 

Honieslck 

Having  fun 

Library 

Worried 

Joy 

Grocery  Store 

Sofnething  Is  wrong 

Surprised 

Store 

Disappointed 

Confortalile 

Restaurant 

SoHiethlng  Is  bothering 

Content 

River 

him/her 
lored 
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At)Stract 

Kloven  commercial  devices,  as  well  as  communicati^  i  boards  and 
lx:K:)ksr  are  difjcussed  in  terms  of  technical  evaluations,  human 
factors  evaluations  and  clinical  trials.    The  syst'^-.ivs  are  conv- 
pared  using  a  table  containing  six  major  categories;  symbology, 
phy.sical  selection  meuhod,  cognitive  selection  method,  receiver 
user  output  foii-nat,  vocabulary  size,  and  vocabulary  manipula- 
tion.    A  seventh  category,  physical  construction,  is  presented 
by  way  of  tables  containing  specific  information  about  the 
coircnercial  devices. 

( 
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Intrcxiuct  ion 

In  order  to  match  augmentative  communication  systems  (ACSs) 
to  non-speaking  and/or  writing  clients,  it  is  necessary  to  sys- 
tematically determino  the  systems'  characteristics,  "he 
determination  of  augmentative  communication  system 
characteristics  serves  several  purposes.    First  it  allo^ i  to 
carefully  examine  the  system,  its  connponents  and  bow  they 
function.    Second,  it  facilitates  a  match  to  client  ne^^ds  by 
isolating  characteristics  that  are  pertinent  to  iratchj-  g  a 
system  to  a  client.    This  is  important  i-ince  not  all 
characteristics  may  have  any  or  equal  p^r^.inence  to  the  match, 
and  not  all  clients  have  the  same  goals  and  physical  or 
cognitive/language  skills.    Characteristics  which  do  meet  the 
client's  needs  or  may  be  made  to  meet  the  needs  with  minor 
changes  in  the  system  are  identified  through  the  character i-- 
zation  process.    This  .jthen  allo^  for  a  a^frparison  of  fit 
between  a  system/ s  characteristics  ana  a  client's  needs  and 
skills.    Some  authors  who  have  develc|)ed  tables  and  systems  tc 
aid  in  matching  devices  to  clients  include  Holt  and  Vandeitieidcn 
(1975)  and  MontgoTiery  (1980). 

TVn  evaluation  of  the  system  establishes  an  oveiiall  level  of 
excellence  through  consideration  of  conformance  to  specifica- 
tions and  manufacturing  qualify.  This  level  of:  quality  includes 
a  consideration  of  how  wtll  the  device  performs  when  used  by 


c:li"rit:*.    The  Irw.vl  o/:  {.ha  nvunufacluror ' r,  ror^x^r jivononrj  to 
Impair  iXHxln  and  nijgqost ions  foi:  iniprovciT)ontr,  are  also  cxDni^idor- 
cxl.    This  (Tvcrall  evaluation  of  quality  ir>  taken  to  bo  anothoi" 
chai  actoi:  istic  to  t)o  Included  when  matching  a  system  to  a 
client's  needs. 

Characterizations  end  evaluations  of  augmentative 
ixHtiinunication  systems  serve  multiple  purposes  in  addition 
to  t\yos^  already  mentioned.    The  information  can  be  shared  with 
individuals  in  related  professions.    This  may  improve  the  type 
and  quality  of  communication  systems  which  are  designed  and 
manufactured.    The  feedback  to  manufacturers  may  make  them  nore 
responsive  and  responsible  in  terms  of  improving  the  quality  and 
features  of  their  systentts.  By  defining  characteristics  and  more 
carefully  matching  them  to  client  needs,  the  "closet  syrxirome" 
might  be  avoided.  The  "closet  syndrome"  is  something  most  of  us 
have  seen  happen.    A  device  sounds  just  right  for  a  client  and 
is  purchased.    It  does  not  work  well  for  the  client  and  it  gets 
put  away  in  U.e  closet.    A  more  careful  analysis  of  the 
characteristics  of  the  system    and  the  client's  needs  should 
avoid  this  problem. 
Methods 

The  methods  used  by  us  to  characterize  and  evaluate 
augmentative  communication  systems  involve  a  threefold  approach: 
technical  evaluation,  human  factors  evaluation  and  clinical 
trials.    The  technical  evaluation  identifies  specifics  about 
the  system  such  as  its  manufacturer,  distributor,  weight,  size, 
dimensions,  input,  output,  case  material,  power  source. 
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accessor ie53 ,  price  and  documental: ion  (uner'r.  nrv:\nual).    Itohh  hho 
internal  and  external  construction  are  examined  and  evaluated. 
TV  is  phase  of  Li  e  evaluation  also  addresses  safety  and 
conformance  to  good  manufacturin^j  prtK  vices. 

The  humcin  factors  portion  of  the  device  evaluations  are 
conducted  by  able-bodied  staff  personnel  lookinq  at 
characteristics  of  the  augmentative  communicatici  systems 
which  could  affect  human  performance  variables.    Among  tlie 
characteristics  usually  examined  are: 

-  minimum  cognitive,  language,  sensory,  and  motor 
skills  required  to  operate/utilize  the  PCS  in- 
cluding its  interfaces 

"  the  typer.  of  commands  or  features  (e.g.,  backspace, 
memory  capabilities)  contained  in  the  ACS 

-  the  layout  of  the  carmands  and  vocabulary  (if 
programmed/supplied  by  the  manufacturer) 

-  the  speed  at  which  a  message  coii  be  assembled 

-  the  flexibility  of  the  device  in  terms  of  accom- 
modating to  the  changing  needs/abilities  of  users  or 
in  the  variety  of  functions  it  can  execute 

-  the  degree  to  which  users  can  access/use  the  device 
independent  of  a  caretaker  or  message  receiver  being 
present 

-  the  accuracy,  cornpleteness,  and  clarity  of  the 
operating  instructions. 

Finally,  clinical  trials  are  done  using  from  four  to  eight 
subjects.    The  majority  of  subjects  are  individuals  who  seem  to 


1m'  likely  c.iiui  iddt  (m;  for  die?  .sysLoin  uiKlor  (,'Vnluat:ion.    A  fow 
un  likely  cand  i(iat:.or>  my  Ix^  tr  i.cxi  to  deLcrmino  the  r.loxibility  of 
[\\c  r.yr»t:om,    Thiri  ronK?tiinon  protiuces  surprisinq  rorAiltn.  Tlio 
r.ystom  iTViy  work  very  well  with  ronoonG  wtio  would  not  appear  to 
ho  a  candidate  urier  and  we  tlicn  need  to  reasness  our  description 
of  candidate  characteristic.    We  may  discover  technical  or 
Ininvan  factorr.  probloirto  in  ur,e  that  did  not  r>tiow  up  during  "tench 
tx\sts".    Tn  ixidition  we  can  obtain  user  opinions  about  system 
features.    Users  often  make  very  good  suggestions  about  mDdif id- 
eations that  would  improve  the  system. 

Device  Characteristics 

Characterizations  of  twelve  devices  are  presented  in  this 
repot t.    We  have  attempted  to  sample  devices  representative  of 
the  major  types  of  devices  presently  available.    These  devices 
are  shown  in  Table  1,  organized  by  major  ACS  categories.  Time 
encoding  (scanning)  devices  are  usually  configured  in  a 
matrix-like  manner  with  a  certain  number  of  rows  and  columns. 
Each  location  in  the  array  can  be  indicated  by  something  such  as 
a  pointer  (cursor)  or  a  light  emitting  diode  (LED)-  By 
operating  a  switch  or  a  set  of  switches,  the  operator  can  access 
(and  indicate  for  a  certain  time)  the  location  containing  the 
desired  message.    Other  scanning  modes  are  used  with  t. v. -like 
displays  such  as  the  EMS  Communi-mate  uses.    Here,  the  scanning 
is  done  by  moving  a  flashing  cursor  to  the  desired  location  and 
then  activating  a  switch  to  "enter**  that  choice. 

Voice  outpuc.  devices  produce  either  recorded  or  synthesized 

speech.    The  two  devices  evaluated  in  this  category  produce' 

\ 

\ 

\ 

.1  h 


synLhor.izrxl  r^x^cch  and  cx)nl.ain  nvanufaclurcr  prcx-jrairnKKi  phrar.r-: 
words,  n>orphem(?r>,  lcl:l:orr.  and  jotionomon,  all  of  which  arc 
r.ofxiratcly  and  indofx^ndcntly  acconniblo. 

Dovicon  in  tho  pr  inted  ail-fxit:  catoqory  concoptAial  ly 
resemble  typewriters  with  some  jjnpoitant  diCferencefs-    1\k>,  the 
Canon  and  the  ProScan,  are  exclusively  spelling-based  devices 
which  print  each  character  and  rjpc:\cc  on  continuous  but  very 
narrow  strips  of  paper.    One,  the  Sharp  Menowriter,  has  both 
spelling  and  word  storage  functions.    Its  printout  is  on  a  cash 
register-like  roll  of  paper-    The  Autocom  has  the  features  of 
the  Sharp  Memowriter  plus  very  flexible  storage  and  input  selec- 
tion capabilities  and  has  a  wider  cash  register-like  paper  roll. 

Cormiunication  boards  usually  involve  direct  selection  but 
encoding  or  scanning  are  also  possible.    The  output  is  always 
transient  visual  and  they  are  extreinely  versatile  in  terms  of 
size  and  type  of  vocabulary  which  may  be  used  with  the  system. 

Although  three  of  the  devices  evaluated,  the  EMS  cormuni- 
mate,  the  Express  I  and  the  Autocom,  are  more  conplex  then  some 
others  and  might  fit  into  two  categories,  we  have  chosen  to  fit 
them  into  the  category  which  seems  to  best  describe  their 
functions.    There  are  no  hard  and  fast  rules  for  grouping  these 
twelve  ACSs,  and  many  variations  are  possible.  As  these  devices 
are  discussed  in  greater  detail,  functional  similarities  betv-een 
ACSsvln  different  groupings  will  be  noted. 
A  Hierychy  of  Device  Characteristics 

A  (^ucial  step  in  selecting  conmunication  systems  and 
strategies  for  specific  clients  is  the  transformation  from 
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client  skill;;  tn  rrl<-vant  c.ukI  id.it :;yM(:riri  cluricc:;  t.)r 

[\u\\  clu^nt.    A  can<li(lrii(^  syr.toin  i:;  one  thai:  in  cxonr>ir.tcnt  with 
(*lionl:  qcvii:',  (oithor  all  grain  oi*  a  nubr.ot  of  (:hom  since  nvtny 
(Hi(Milr.  roquiro  nnro  than  cno  nyst'.om)  arvi  ir.  cxonrar,t:ont:  witih 
clioni:  :;kills  (physical,  ccxinil: ivo,  linguistic).    It:  is  tihcn  . 
con.iulorccl  along  with  other  candidate  systems  in  making  a  final 
rwommondat ion*  Tn  oixlor  t:o  systematize  th(?  choice  of  carrlidate 
s.ystomr'.,  wo  have  develofxxl  iJie  hierarchy  of  device 
characteristics  shown  in  Table  2.  There  are  seven  categories  in 
t:his  hierarchy:  sy.nbol  system,  physical  selection  method,  cogni- 
tiive  selection  method,  output  format  (receiver  and  user),  vocab- 
ulary size,  vocabulary  manipulation,  and  physical  construction. 
'I'hose  are  arranged  from  the  Icwest  tx3  the  highest  level  based  on 
t:he  highest  level  being  most  general,  the  most  inclusive  of  the 
Icwer  levels.    The  Icwest  level  is  the  most  specific  and  the 
least  dependent  cci  other  higher  levels.    Within  each  category 
t±iere  is  also  a  hierarchy  based  on  the  same  considerations. 
Progression  from  the  IcA^esL  to  the  highest  level  reduces  the 
number  of  available  system  cations;  i.e.,  the  scheme  converges 
to  a  set  of  candidates  among  which  there  are  tradeoffs.  Cook 
and  Preszler  (1982)  describe  the  use  of  this  hierarchy  in  the 
selection  of  candidate  systems  for  clients.    Since  one  system 
seldom  meets  all  needs,  more  than  one  device  may  be  selected 
and/or  the  candidates  must  be  prioritized.    When  they  are 
prioritized,  tradeoffs  of  one  feature  for  another  are  often 
necessary. 

In  order  to  use  this  hierarchy  in  the  selection  of 
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c.ukI  SYst:(Ma*;,   it.   i:;  irw^lul   to  i^xiJrf»:;r.  t  ho  c;lKir  arM  f»r  Icr; 

of  thor.o  r,Yr.t:.omn  in  th(»  iw\ux^  foriait:.    Tal^lo  :\  rAYiwr.  iwicU  a 


Ono  char  actor  i  fit:  i.c,  f:)liYnical  (XMiMt:ruct  ion,    in  ovalnatod  uni.ivi  lh«" 

appropriolto  tcxblor,,  4  to  G ,   and  Liu?  infonnaticni  rc)nt:aln(Ml   in   t  l)c 

technical  evaluation  for  cornmercial  devices,  SaTKr^-^ne  winhinq  to 

tTVit-.ch  a  n/:»tom  to  a  clionl.'r.  ahilit.ior.  and  iK'(^lr.  imy  (V)  rxi  \r/ 

duxjkuKj  the  iiuteatogor ios  tlir  t  l)er.t  doner ite  the  client 'r>  yanlr, 

and  .:kill5  on  a  check  sheet  such  as  ttiat  shown  in  Table  7.  By 

conpar  ing  tlie  results  of  Table  7  to  Table  3  it  can        '      r  nined 

which  devices  meet  the  most  crucial  needs  end  the  irvT  , 

needs  for  tl^at  client.    These  then  form  a  group  of  candidate 

devices  which  may  be  tried  in  order  to  make  a  final  selection. 

This  approach  requires  a  <    ,ailed  assessment  of  client  goals  and 

skills  in  order  to  identify  candidate  system  choices.    We  have 

described  such  an  assessment  procedure  (Coleman,  et  al . ,  1980; 

Meyers  and  Coleman,  1982;  Coleman  and  Preszler,  1982;  Cook  and 

Barker,  1982;  Cook  and  Preszler,  1982). 


Sccinning  Devices 

The  scanning  devices  in  Tabln  1  and  3  share  several 
features  in  common.    Each  provides  the  user  with  a  display 
containing  from  16  to  114  locations.    The  array  communicators 
(Matrix,  Zygo  16C  and  Z'/go  100)  require  the  user  of  an  aid  to 
construct  the  vocabulairy  entries  that  will  be  placed  on  blank 
overlays.  Thus,  as  many  "pages"  of  information  as  necessary  may 
be  prepared-    However,  the  user  cannot  independently  select  a 
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new  page.  The  Cormuni-mate  is  preprogranmed  by  the  manufacturer 
with  a  total  of  420  choices  distributed  over  19  pages  of  words, 
phrases  and  alphanumeric  characters.    The  user  can  work  with 
only  one  of  these  pages  at  one  time,  but  user  page  selection  is 
possible.    The  Express  I  h-r.s  four  user-selectable  programmable 
levels  from  which  tho  user  may  choose  vocabulary  items-    One  of 
these  levels  contains  preprogrammed  words  and  alphanumeri 
characters.  The  remaining  three  levels  may  be  custanized  by  the 
user . 

All  of  the  scanners  utilize  a  cursor  to  indicate  which 
vocabulary  element  has  been  chosen-    This  cursor  is  directed  by 
an  interface  connected  to  the  device-    There  are  several  types 
of  scanning  employed  in  these  devices.  Directed  scanning  allows 
the  cursor  to  be  moved  in  one  of  four  directions  by  connection 
to  one  to  four  switches-    The  Zygo  16C  uses  a  left  only  scan  in 
which  the  cursor  juirps  to  the  next  row  when  it  reaches  the  end 
of  cne  row-  This  device  can  also  use  left  and  down  scanning  via 
two  switches-    The  Matrix  and  Cqmmuni-mate  also  have  the 
switch  mode-    The  Zygo  100  and  Express  I  add  up  and  right  to 
their  scanning  through  the  use  of  four  switches.    Row  column 
scanning  is  used  in  the  Matrix,  Zygo  100  and  Express  I.  In  this 
mode,  the  lights  in  one  entire  row  are  illuminated 
simultaneously-    When  a  single  switch  is  pressed  the  cursor 
moves  acruss  the  row  until  a  second  switch  activation-  Upon  the 
second  activation  the  cursor  stops  to  indicate  selection  of  that 
vocabulary  item,  "automatic"  scanning  in  which  the  light 
steps  from  element  to  element  in  the  array  until  the  user  hits  a 
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switch  is  also  available  cxi  the  Zygo  16C. 

Each  of  the  scanners  can  utilize  a  variety  of  interfaces 
thereby  increasing  the  likelihood  that  users  with  varying 
degrees  of  physical  abilities  can  control  the  device - 

Scanning  devices  require  the  operator  to  possess  certain 
cognitive  skills  in  addition  to  a  symbol  system  and  an 
understanding  of  the  COTinunication  process.    For  exanple,  the 
user  must  understand  the  principles  of  cursor  use;  i.e.,  that  a 
cursor  "noves"  around  in  a  display  field ,  that  it  serves  to 
indicate  a  choice,  and  that  its  movement  corresponds  to  physical 
actions  of  the  user  on  the  switch.    The  user  must  be  able  to 
visually  follow  the  moving  cursor  and  anticipate  where  it  will 
be  next  or  fixate  on  the  item  of  choice  and  attend  to  it  until 
the  cursor  reaches  it. 

Technical  Evaluation.    Specifications  for  the  scanning 
aids  evalauted  are  shown  in  Table  4.  None  of  the  cases  of  these 
devices  is  sealed  against  moisture  or  dirt.    The  Express  I,  in- 
tended to  be  used  either  flat  on  a  lap  tray  or  table  or  on  an 
easel,  is  particulary  susceptible  to  accumulation  of  moisture 
(such  as  from  drooling),  food,  dirt,  etc. 

Several  types  of  switch  (interface)  connectors  are  used  in 
these  devices.    Both  Prentke-Pomich  and  Zygo  sell  adaptors  for 
each  others  switch  connectors,  and  the  Cotinuni-mate  uses  a  Zygo- 
like  switch  connector.    The  Matrix  uses  a  non-standard  octal 
connector.    This  lack "of  corpatibility  limits  the  use  of  other 
manufacturer's  switches  with  the  Matrix,  but  DUPCX)  supplies  a 
large  variety  of  switches  for  use  with  the  Matrix. 
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Replacing  the  overlays  on  the  three  array  carmunicators  is 
simple  due  to  careful  design.  This  task  is  more  difficult  with 
the  Express  I. 

All  the  scanners,  except  the  EMS,  use  rechargeable 
batteries  as  the  power  source.    This  greatly  enhances 
flexibility  both  through  portability  and  ease  of  classroom  use. 
The  Zygo  16C  and  100  and  the  Express  I  have  v^eelchair  mounting 
systems  available  as  accessories.  The  DUPCXD,  Zygo  16C,  Zygo  100 
and  Express  I  also  have  stands  for  positioiing  the  device  on  a 
table  or  lap  tray  in  front  of  the  user. 

Each  of  the  devices  was  disassembled  in  order  to  evaluate 
internal  construction.    All  devices  except  the  Camtuni-mate, 
were  designed  specifically  as  augmentative  communication  sys- 
tems.   The  Communi-mate  is  based  on  the  Sorcerer  microconputer  r 
with  some  cortponents  added*. 

All  these  devices  use  modular  constructioi  in  vrfiich 
subf unctions  of  the  device  are  fabricated  on  separate  electronic 
printed  circuit  boards  (PCBs) .    This  facilitates  repair  since 
an  individual  PCB  can  be  replaced  easily  and  quickly  if  it  mal- 
functions. 

The  use  of  modules  also  requires  that  interconnecting 
cables  and  connectors  be  used.    Labeling  of  these  cables  and 
connectors  must  be  logical  and  clear  in  order  to  prevent 
misassembly.    Both  the  Zygo  16C  and  100  have  well  labeled 
connectors,  the  Express  I  has  no  labels,  and  the  Matrix  has 
only  hand  lettered  labels  on  the  PCB.    The  Cormuni-mate  has 
fewer  modules  and  uses  unique  connectors  for  all  cables.  This 
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physically  prevents  erroneous  connectiois. 

The  manner  in  which  the  interconnecting  cables  are 
assembled  is  also  ijpportant.    The  DUTCO,  Zygo  16C  and  100  all 
use  cables  conposed  of  bundled  individual  wires.    The  other 
devices  all  use  flat  cable  that  is  manufactured  with  multiple 
wires  in  one  package.    The  latter  approach  results  in  lower 
production  costs,  but  either  approach  is  acceptable  if  the 
cables  are  carefully  routed  and  mechanically  stabilized  to  avoid 
strain  on  the  connectors.    This  is  generally  true  of  the 
scanning  devices. 

The  quality  of  design  and  construction  is  a  subjective 
judgement.    Good  manufacturing  practices  (GMPs)  for  electronic 
devices  are  well  established  (Federal  Register,  1978).  We 
evalaute  the  quality  of  devices  against  these  GMPs.  The  quality 
of  construction  and  design  vary  significantly  for  devices  in 
this  category.    We  judge  them  all  to  be  adequte,  but  several 
deficiencies  were  noted.    All  devices  had  post-production 
add-ons  of  components  on  the  PCBs.    These  are  less  mechanically 
stable  than  oOTpoients  that  are  firmly  attached  to  the  PCB 
during  production,  and  are  thus  more  susceptible  to  failure  due 
to  mechanical  wear  (such  as  vibration  or  mechanical  impacts 
aE^>lied  to  the  device).    The  Conimani-mate,  Matrix  and  Zygo  16C 
had  the  fewest  add-ons,  and  the  Express  I  and  Zygo  100  had  the 
most.    On  a  strictly  subjective  basis,  we  judged  the  overall 
quality  of  construction  (e.g.;  soldering  of  electronic  parts, 
quality  of  PCB  fabrication,  layout,  cabling,  etc.)  to  be 
superior  for  the  Communi-mate,  Matrix,  Zygo  16C,  and  Zygo  100. 
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One  exception  is  the  modifications  made  to  the  Sorcerer 
computer  for  the  Communi-mate  to  enable  single  switch  vise.  These 
are  somewhat  flimsy  and  subject  to  mechanical  failuire,  in  our 
judgement. 

Human  Factors  and  Clinical  Trials.    All  of  the  array 
devices  evaluated  except  one  (the  BMS  Cormuni-mate)  have  the 
option  to  use  any  type  of  sy^Tbol  system:  pictures,  BlissynibolSr 
Rebxas,  words,  letters  and  so  on.  The  only  limiting  factors  were 
size  and  placement  in  relation  to  the  selection  light  or  cursor. 
The  Zygo  16C  allows  an  area  of  3"  by  3"  (75  by  75  mm)  for  the 
symbol  and  the  selection  light  is  to  the  left  of  the  area.  The 
Zygo  100  has  an  area  of  1  5/8"  by  1  1/4"  (41  by  30  mm)  for  the 
synnbol  with  the  selection  light  in  the  middle  of  the  area.  This 
presents  problems  for  the  use  of  pictures  since  they  must  be 
rather  small  and  may  cover  the  selection  light  or  must  have  a 
hole  in  them  to  allow  the  light  to  shine  through.    The  size  of 
letters  and  words  placed  in  these  areas  would  be  adequate  for 
someone  with  normal  vision  but  a  problem  for  anyone  who  is 
partially  sighted.    The  Matrix  coimiunicator  presents  similar 
problems  since  the  area  for  the  symbol  is  1"  by  1"  (25  by  25  inn) 
with  the  selection  light  in  the  middle  of  the  area.    The  EMS 
Communimate  programs  presently  available  only  allcw  for  reading 
and  spelling  but  other  programs  could  be  develc^^ed  for  symbol 
users • 

Due  to  the  versatility  of  these  devices  the  symbol  type  is 
seldom  a  problem.    The  method  of  selection  however  may  present 
problems  to  some  clients.  The  movement  from  item  to  item  may  be 
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done  automtically  by  the  device  or  each  move  may  be  directly 
controlled  through  a  switch  by  the  user.    When  the  device  auto- 
matically scans,  the  user  must  have  the  skill  to  predict  when 

the  light  will  be  turned  on  at  the  appropriate  item  and  time  the 

* 

selection  to  stop  it  there.    This  requires  vei^-  good  attention 
and  prediction  skills.    If  the  person  is  controlling  the  light 
selection,  per sever at icxi  or  extraneous  movements  must  be  con- 
trolled to  prevent  overshooting  the  target.    Again  both 
cognitive  and  physical  skills  are  involved., 

The  selection  of  an  appropriate  interface  may  alleviate 
some  of  the  jAiysical  problems.    One  advantage  to  array  type  de- 
vices is  the  fact  that  they  have  a  wide  variety  of  switches  that 
may  be  used  for  interfaces.    This  increases  the  likelihood  of 
the  selection  of  a  successful  interface.    Seine  of  those  used 
with  the  devices  during  our  evaluations  included  tread,  slot, 
leaf,  ^loystick,  touch  and  EMG.    These  met  with  varying  degrees 
of  success  depending  ipon  the  client's  abilities.    It  was  the 
rare  client  who  did  not  have  success  with  at  least  one  type  of 
switch. 

One  of  the  major  problems  with  all  array  type  syste;:^  is 
rate  of  selection.    With  rare  exceptions,  they  are  slower  than 
direct  selecticxi  methods.    During  testing,  rate  of  selection 
varieu  from  about  4.5  to  7  seconds  per  selection,  that  is  per 
space  not  per  desired  coinnunicaticHi  message.    We  would  expect 
this  rate  to  increase  with  increased  familiarity  with  the 
device.    A  positive  feature  of  all  of  tliese  devices  is 
adjustable  speed  for  automatic  scanning.  This  allows  for  change 


203 


0 


as  intprovement  in  selection,  time  and  accuracy  occurs. 

The  Zygo  100  and  Mati'ix  have  memory  features.    These  allcw 
the  user  to  organize  a  message,  call  the  listener  and  present 
the  message.  Thir^  is  particularly  useful  in  situations  in  which 
the  listener  has  limited  time.    This  does  assume  that  the  user 
has  the  cognitive  skills  needed  to  learn  and  remember  the  rules 
needed  to  put  something  into  memory  and  recall  it.    It  was  our 
experience  with  clients  that  the  utajority  of  clients  vjho  could 
use  the  devices  a:)ul(?  learn  the  rules  for  programming  memory  in 
a  limited  amount  of  time. 

The  EMS  Ccmmuni-mate  and  Zygo  100  also  have  printer  attach- 
ments which  allcw  the  message  to  be  printed  aiid  read  at  another 
time. 

The  Zygo  16C  allows  selection  of  array  size  to  vary  from  2 
to  16.    This  is  done  fcy  pushing  buttons  on  the  side  of  the 
device.    The  nodel  16  has  these  switches  ijiside  the  case.  This 
is  particularly  useful  for  training  scanning  skills.  The 
Express  I  has  cations  for  row/column  or  directed  scaJmlngVv 
direct  selection  and  either  manual  (fifth  switch)  or  autpmatic 
(based  on  time  delay)  entry  vjhen  using  directed  scanning. 
Voice  Output  Devices 

The  two  devices  evaluated  in  this  category  were  both  manu- 
factured fcy  H.C.  Electronics,  the  Handivoice  Models  110  and  120. 
For  many  nonspeaking  individuals  voice  output  is  highly  desire- 
able  aiid  most  appropriate  in  meeting  certain  of  their  cOTmunica- 
tion  iieeds.    Synthetic  voice  output  can  be  understood  by  re- 
ceivers whose  primary  symbol  system  ranges  from  pictures  to 

209 


standard  orthographies.  '  It  can  be  used  'v^*len  thf*  message  sender 
must  coimiunicate  to  a  small  group  of  people.  These  devices  als*) 
permit  the  user  to  be  in  face--to-face  con*'^':t  with  the  re- 
ceivers, .an  important  coirponent  of  ordimry  conversation.  Both 
models  allow  the  operator  to  construct  a  message  either  slcv/ly 
or  rather  quickly  depending  av  content,  but  once  formed,  the 
message  can  be  playad  bacx  at  a  rate  of  speed  OOTparable  to 
ordinary  speech.    This  feature  at  least  partially  provides  a 
"real  time"  base  for  the  cornmunication.    Both  models  contain, 
in  additicxi  to  preprogrammed  mDrph.emes,  words,  and  phrases,  a 
phoneme  base.    The  user  is  thus  able  to  generate  all  possible 
words  in  the  language.    Sucl*  a  capability  is  a  positive  feature 
for  users  possessing  high  cognitive  and  language  skills. 

Technical  Evalaution.  Specifications  for  the  voice  output 
aids  are  shown  in  Table  5.    The  two  Handivoice  units  are 
generally  well  designed  and  packaged.    The  complexity  of  these 
devices  dictates  that  they  be  rather  large  and  heavy,  and  this 
affects  their  use  by  some  clients.    While  the  housings  (cases) 
appear  to  be  solid  and  well  designed,  the  battery  conparbnent 
cover  cn  the  Model  110  was  warped  cn  our  evaluation  unit,  and  it 
did  not  fit  properly.    Both  units  are  attractively  packaged. 

A  mechanical  ON/OFF  indicator  is  used.    While  this  does 
save  pcwer  over  a  lighted  indicator,  it  can  be  misleading  since 
the  indicator  will  appear  to  be  ON  when  it  is  depressed,  even  if 
the  batteries  are  fully  discharged.    The  HC-110  and  HC-120  use 
battery  charging  circuits  in  which  the  bcittery  itself  acts  as  a 
filter.    This  design  means  that  the  battery  must  be  installed 
« 
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when  either  unit  is  being  charged.    If  not,  damage  can  occur  to 
the  electronics.    This  caution  is  not  prOTiinently  displayed 
on  either  the  battery,  charger  or  case  of  either  model.  There 
is  only  a  brief  statement  of  caution  in  the  operator's  manual. 

During  our  evaluation  several  malfunctions  were  rated. 
The  Model  110  would  occasionally  lock  in  an  "Ahhh"  mode  in  which 
the  system  continued  to  produce  an  "Ahhh"  sound  instead  of 
selected  items.    The  audible  sound  and  light  emitting  diode 
which  indicate  item  entry  do  not  indicate  for  repeated  entries. 
Also,  both  units  gave  false  low  battery  indications  even  though 
the  batteries  were  fully  charged. 

Modular  constructicai  is  used  in  these  devices.  Both 
contain  a  microconputer  and  voice  synthesizer.  In  order  to  pro- 
tect the  proprietary  rights  of  Votrax,  the  voice  synthesizer  is 
potted  in  a  resin.    This  adds  significantly  to  the  weight  of 
each  unit. 

Both  models  showed  evidence  of  post--production  modification 
on  the  'Electronic  PCBs.    In  the  Model  110,  the  "tou(::h  panel" 
(keyboard)  is  held  in  place  only  by  the  cover;  and  in  the  IViodel 
120,  the  liquid  crystal  nun eric  display  is  loosely  attached. 
Internal  stabilizaticai  is  recommended  for  these  oompaients, 
especially  since  many  of  the  users  of  these  devices  have 
difficulty  with  motor  control,  and  the  devices  may  be  subject 
to  dropping  or  other  mechanical  shocks. 

It  is  possible  to  plug  in  the  cable  from  the  OOTputer  to 
the  voice  synthesizer  backwards.  This  could  result  in  damage  to 
either  component.    In  general,  the  interconnecting  cables  and 
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their  connectors  are  not  labeled  in  either  model. 
Overall,  the  electronic  fabrication  is  acceptable  and  the 
modular  design  should  facilitate  repair. 

Human  Factors  and  Clinical  Trials.  The  Hand ivo ice  110 
comes  with  v^ords,  letters,  morphemes,  and  phonemes  as  the 
selective  symbols.  They  are  arranger^,  en  levels  which  require  a 
color  code  to  access.    The  selection  board  contains  128,  3/4" 
(1.9  cm)  squares.    Each  square  contains  four  vrords,  letters, 
morphemes  or  phonemes.    Each  item  is  on  a  different  color 
within  a  square.    The  user  must  first  select  the  appropriate 
color  using  a  control  key  and  then  press  the  square.  The 
lettering  is  smaller  than  typewritten  material  and  somewhat 
difficult  to  see.  The  user  may  put  just  one  color  overlay  on  at 
a  time  reducing  the  number  of  items  available.    The  printed 
overlays  from  the  company  have  small  lettering  even  in  the 
single  color  overlays  but  these  could  be  made  larger.  Many 
items  may  be  pictured  or  syr'ools  substituted  for  the  pictures  on 
a  single  color  level.    This  allows  the  device  to  be  used  by 
non-readers. 

The  squares  require  10-70  gms  of  pressure  to  activate  the 
switch  in  the  square.  The  switch  is  not  exactly  centered  in  the 
square  and  pressure  in  certain  areas  of  the  square  will  not 
activate  the  switch.  The  system  has  clear  and  correct  capabili- 
ties and  contains  two  memories  which  can  hold  40  entries  each* 
The  entries^are  lost,  however,  when  the  device  is  turned  off. 

A  feedback  light,  a  beep,  or  an  echo  of  the  item  selected 
are  available  for  feedback.    The  feedback  light,  a  small  red 


light  in  the  upper  right  hand  cxDrner  ,  alv/ays  lights.     The  beep 
a  user  option.    The  echo  iriode  is  another  user  option  which  has 
one  drawback.    The  selected  message  is  spoken  about  1.5  seconds 
after  the  switch  is  pressed.    This  can  slew  down  communication. 

The  Handivoice  110  produces  speech  at  a  maximuin  intensity 
of  about  70  dB  which  is  about  conversational  level  for  human 
speech.    So^ne  items  in  isolation,  such  as  short  vrords  or 
letters,  are  difficult  to  understand  but  usually  become  wore  in- 
telligible in  context. 

The  time  per  item  selected  for  unskilled  users  was  two  to 
ten  seconds.    One  would  expect  to  see  some  increase  in  speed  as 
the  user  becomes,  familiar  with  the  system.  A  keyguard  is  avail-- 
able  and  may  improve  selection  speed  and  accuracy  for  some 
clients. 

The  Handivoice  120  produces  synthesized  speech  when  a 
three  digit  code  has  been  either  directly  selected  via  a 
keyboard  containing  digits  zero  through  nine  or  the  device  scans 
the  digits  by  saying  zero  through  nine  three  times  and  the  user 
presses  a  switch  to  select  the  desired  number  when  it  is  said. 
The  numbers  to  be  selected  v^en  scanning  and  the  already 
selected  numbers  in  both  cases  appear  as  a  liquid  crystal  dis- 
play in  the  top  of  the  device.    The  rate  of  scanning  is  adjust- 
able.   The  keys  are  3/4"  (1.9  cm)  squares  and  require  70  gms  of 
pressure  to  activate  them.    If  the  scanning  mode  is  used  almost 
any  switch  may  be  adapted  to  be  used. 

The  system  has  two  memories  which  can  hold  40  entries  each. 
A  visual  display  informs  the  user  when  only  five  more  items  may 
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be  entered  in  memory.    The  items  are  not  retained  when  the 
device  is  turned  off.    The  maximum  intensity  level  is  72  dB.  A 
keyguard  is  also  available  for  this  device. 

It  took  the  subjects  between  4  and  30  seconds  to  find  the 
code  and  press  or  select "the  three  digits  to  make  each  entry. 
This  time,  particularly  search  time,  would  probably  be  reduced 
considerably  with  practice. 

Both  systems  have  a  male  pitch  which  some  girls  or  women 
may  not  like.    Both  systems  also  weigh  over  five  pounds  and  are 
awkward  for  the  anfculatory  person  to  carry.    They  would,  how- 
ever, mount  well  on  a  wheelchair. 
Printing  Devices 

The  devices  in  this  category  can  be  thought  of,  with  cer- 
tain irrportant  exceptions,  as  being  analogous  to  small  type- 
writers.   Each  has  a  keyboard,  two  of  which  the  Proscan  and 
Sharp  NJerrowriter,  are  in  fact  laid  out  in  typewriter-like 
fashion.    In  all  cases,  the  operator  activates  a  key  or  sensor 
which  causes  its  designated  character  to  be  printed  on  a  small 
paper  tape.    The  Autoccmi  may  be  configured  in  many  different 
ways  with  input  keyboard  arrangements  devised  by  the  user.  This 
allows  for  altering  the  input  to  accommodate  for  a  variety  of 
user  E*iysical  capabilities.    The  Canon  has  a  frequency  of 
occurrence  letter  arrangement. 

Technical  Evaluation.    Specifications  for  the  printers 
are  shown  in  Table  6.    The  autocom  has  a  sealed  case  to  prevent 
moisture  from  leaking  into  the  electronics.    The  Proscan  is  not 
sealed  and  has  large  spaces  into  which  dirt  and  moisture  may 
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leak.    The  Sharp  MeiTOwriter  and  Canon  Comiunicator  have  cases 
which  fit  snugly,  but  they  are  not  specifically  sealed  against 
moisture, 

All  of  the  devices  use  direct  selection.    The  Sharp  Merro- 
writer  and  Canon  Comunicator  have  calculator-like  keys,  the 
ProScan  uses  a  head-mounted  detector  that  is  aimed  at  the 
desired  choice.    The  Autocom  uses  a  magnet  attached  to  various 
plastic  bases  as  the  selection  method.    The  letters  on  the  Pro- 
scan  display  are  silk-screened  on  and  may  be  inadvertently 
removed  by  cleaning  solutions.  The  keys  of  the  Sharp  Memowriter 
and  Canon  Cormiunicator  are  etched  with  alpha-numeric  labels. 
This  labeling  should  withstand  long  term  use.    The  Autocom 
allows  the  user  to  modify  the  arrangement  of  letters,  words, 
etc.,  and  the  overlays  are  placed  under  the  moisture  sealed 
cover . 

All  devices  in  this  category  use  rechargeable  nickel  cad- 
mium batteries.  The  Canon  Communicator  has  the  batteries  sealed 
in  a  separate  housing.    This  has  lead  to  many  failures  of  the  . 
cable  connecting  the  battery  pack  to  the  communicator.  These 
batteries  can  only  be  replaced  as  a  unit.    The  ProScan  uses 
size  "C"  batteries  that  are  readily  available.    Changing  these 
batteries  requires  opening  the  case  and  may  be  difficult  for  a 
non-technical  personr    The  Sharp  Memowriter  has  the  batteries 
inside  the  case.    They  are  intended  to  be  replaced  by  the  user. 

The  Canon  Comnunicator  and  Autocom  have  indicators  that 
show  that  the  device  is  turned  on.    The  Sharp  Menowriter 
indicates  "CW"  by  the  active  display  and  the  ProScan  by  the 


flashing  red  light  emitting  diodes  in  the  display  matrix. 

Wheelchair  mounting  systems  are  available  from  the 
manufacturer  for  the  Autocom  and  from  Zygo  Industries  for  the 
Canon  Conmunicator  and  Sharp  Memo^vriter-  The  Proscan  is  design- 
ed to  be  placed  on  a  lap  tray  or  table  in  front  of  the  user. 

Ml  the  printing  devices  were  disassembled  to  evaluate  in- 
ternal construction.    Disassembly  of  the  Canon  Carmunicator  and 
Sharp  Menowriter  requires  the  renoval  of  screws  and  the  use  of  a 
"twisting"  motion  to  release  several  tabs.    The  Autccon  is 
disassembled  L/  renoving  the  cover  and  16  case  screws.  The 
ProScan  is  (    ^ned  by  removing  16  case  screws. 

All  t         jnits  use  modular  cons  true  ticxi.    The  inter- 
connecting cables  beuveen  modules  are  soldered  in  the  Proscan 
(with  the  exception  of  the  connection  to  the  printer).  This 
makes  removal  of  one  module  significantly  more  difficult.  In 
the  Canon  Communicator  and  Sharp  Memowriter/  the  cables  are 
arranged  such  that  only  one  assembly  configuration  is  possible. 
The  Autocom  also  has  only  one  configuration  possible.    In  all 
three  of  these  devices,  the  connectors  are  polarized  so  that 
they  can  only  be  inserted  one  way.    All  the  printers  use  flat 
cables. 

The  overall  quality  of  devices  in  this  category  varies  con- 
siderably.   The  Canon  Communicator,  Sharp  ttemowr iter,  and  Auto- 
com use  industrial  grade  assembly  methods.    Theses  devices  had 
very  few  indications  of  post-production  modifications.  The  Pro- 
scan  is  assembled  using  prototyping-like  niethods  which  include 
individual  soldering  of  connections.    There  were  many  post- 
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production  modifications  evident  on  our  evaluation  model  and 
in  a  model  that  we  subsequently  purchased.  Cofrponents  were  add- 
ed to  the  printed  circuit  boards,  copper  "traces"  (connections) 
on  the  boards  were  modified  (generally       cutting  them  with  a 
knife  and  then  adding  a  piece  of  wire  for  the  new  connecticxi)  • 
These  features  cause  us  to  question  the  loig  term  reliability 
of  the  ProScan. 

Human  Factors  and  Clinical  Trials.     To  effectively 
use  these  devices,   a  candidate  operator  must 
possess  sufficient  spelling  and  granmatical  skills  to  produce 
functional  messages.    At  the  same  time  the  message  receiver 
must  be  capable  of  reading  the  message.  Although  the  user  could 
(and  probably  would)  memorize  the  location  of  each  character's 
keys  thereby  bypassing  the  absolute  necessity  of  seeing  the 
character  label  on  each  key,  it  would  be  helpful  if  the  user  had 
good  visual  acuity.  This  would  facilitate  learning  the  keyboard 
arrangement  and  seeing  the  message  as  it  was  printed  on  the 
paper  tape. 

Printed  output  has  certain  advantages  which  relate  to  the 
needs  of  some  users.  Some  messages  must  be  retained  over  a  sub- 
stantial period  of  time,  such  as  hanework  completed  on  one  day 
and  submitted  the  next  day.    Other  communications,  such  as 
letters  to  friends  or  relatives,  are  intended  to  physically 
travel  over  distances.    In  both  cases,  printed  output  can  meet 
these  needs.    As  another  advantage,  message  construction  time 
(on  the  part  of  the  cperator)  and  message  reading  time  (on  the 
part  of  the  receiver)  are  jiiysically  independent  of  one  another. 
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That  is,  since  the  receiver  need  not  be  present  during  message 
construction,  the  user  can  conplete  typing  the  message  at  his  or 
her  own  pace  and  then  call  the  receiver  to  read  the  message. 
While  this  oonnunication  moQ?  is  not  applicable  to  all  types  of 
interaction  (e.g.,  ordinary  conversation),  it  iray  be  appropriate 
to  certain  situations  (e.g.,  classroom  lessons,  constructing  a 
shopping  list) . 

Two  of  the  device's  have  a  memory  capability  built  in.  The 
Sharp  Memowriter  has  either  8  (Model  7000)  or  40  (Model  7001) 
locations  where  words  may  be  stored.    For  the  7000,  this  repre- 
sents 128  characters,  and  they  may  be  organized  in  \xp  to  8 
locations.    They  may  also  be  used  in  only  one  location  for  all 
128  characters.    The  Model  7001  allows  640  characters  arranged 
in  up  to  40  locations.    The  user  may  use  any  code  letter (s)  to 
identify  the  location  of  a  given  word  or  phrase.    The  Autocom 
has  59  "levels"  or  pages,  each  of  v*iich  contain  all  the  squares. 
All  but  the  system  control  squares  can  be  reconfigured  by  the 
user.    This  creates  a  very  large  memory  for  vord  and  E*irase 
storage,  especially  when  compared  to  the  other  devices 
evaluated.    This  memory  capability  significantly  enhances  the 
flexibility  cf  these  devices. 

Although  all  of  the  devices  in  this  category  produce 
printed  output  they  vary  considerably  in  terms  of  how  this  ir. 
produced.  Two  (Canon  and  Sharp)  involve  pressing  small  calcula- 
tor-type keys  while  the  other  two  (Autocom  and  Proscan)  involve 
setting  an  acceptance  time  and  lining  up  a  selector  with  the 
target  for  that  amount  of  tht^.    In  the  case  of  the  Autocan  a 
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magnet  is  pushed  across  a  surface  with  the  persons  hand,  a  head- 
pointer  or  sorne  similar  method  and  held  over  a  target  vdiich  may 
be  either  1  3/16"  (3  cm)  or  2  1/2"  (6  cm)  square.    In  the  case 
of  the  ProScan  the  person  must  line  up  a  detector  with  a 
flashing  light  3/16"  (.5  cm)  in  diameter.    This  is  usually  done 
with  the  detector  attached  to  a  headband.    The  acceptance  time 
for  the  Autocom  may  be  set  from  about  8  seconds  to  almost 
immediate  acceptance.    The  Proscan  may  be  set  from  about  6 
seconds  to  immediate  acceptance. 

The  alj^abet  keys  of  the  Sharr  are  1/4"  by  1/8"  (.6  by  .3 
cm)  while  the  number  keys  are  1/4"  by  3/16"  (.6  by  .5  cm).  The 
keys  of  the  Canon  are  3/8"  (1  cm)  square.    All  systems  contain 
both  the  alphabet  and  numbers  from  0  to  9. 

Both  the  Autocom  and  Proscan  have  alarms  v^ich  may  be  used 
to  attract  attention  v*iile  the  Sharp  and  Canon  uu  not.  The 
Autocom  is  the  only  system  v*iich  uses  exactly  the  same  method  to 
turn  the  device  on  and  off  as  it  requires  for  all  other 
functions.    The  other  systems  require  different  methods  and 
therefore  may  prevent  the  person  from  having  full  control  of  the 
system. 

Both  the  Canon  and  Autocom  have  correcticxi  features.  Ttie 
Canon  corrects  by  crossing  out  the  error  item.    Because  the* 
Autocom  has  an  LED  display  you  may  go  back  to  the  error  item  and 
correct  it  on  the  display,  before  it  is  printed.    If  you  do  not 
notice  your  error  immediately  you  must  erase  and  redo  everything 
occurring  after  the  error.  The  Sharp  has  a  cursor  v^ich  you  can 
move  on  the  LCD  display^  make  the  correction  without  any  other 


changes  and  then  print.    The  Proscan  has  no  error  correction 
method. 

The  Canon  and  Proscan  use  a  1/4"  (6  im)  wide  tape  strip  to 
print  messages  while  the  Sharp  uses  a  1  3/4"  (4  1/2  cm)  wide 
cash-r6?gister  type  tape  and  the  Autocom  uses  a  2  7/8"  (7  1/2  cm) 
wide  tape. 

All  of  the  systems  oome  with  manuals.    {Jtie  Autocom,  Canon 
and  Sharp  manuals  have  considerable  detail  and  are  rather 
clearly  written.    The  Proscan  manual  is  very  short  and  lacks 
detail. 

The  Autocom  and  Sharp  are  programmable  which  means  that  the 
person  who  can  use  codes  may  access  whole  words  or  piirases  and 
increase  their  speed  considerably. 

The  overall  size  of  the  items  was  of  importance  to  some 
clients.    Most  liked  the' small  size  of  the  Sharp  and  Canon  but 
the  acconpanying  small  size  of  the  input  keys  is  not  always  de- 
sirable.   They  are  ideal,  however,  for  the  ambulatory  person 
with  relatively  good^fine  motor  control.    The  keyguards  on  the 
Canon  and  Sharp  are  of  help  to  some  people  while  others  found 
that  their  fingers  or  headpointers  were  too  large  to  fit  into 
the  hole  in  the  keyguards. 

Communication  Boards  and  Books 

Technical  Evaluation,  Because  comnunicaticMi  boards  and 
books  are  usually  made  by  significant  others  and  vary  consider- 
ably, a  technical  evaluation  like  those  done  on  other  devices 
was  not  conducted.    A  few  comments  v;ill  be  made  to  note  ways  of 
iiTproving  the  usefulness  and  durability  of  communication  boards. 


O  coring  the  board  or  page  in  sorne  way  almost  always  improves 
its  appearance  and  durability.    A  covering  makes  it  waterproof 
and  allows  it  to  be  wiped  clean.    The  most  practical  approaches 
to  this  seem  to  be  the  following:    if  the  system  is  rapidly 
changing,  put  the  items  in  plastic  pockets  or  pages  intended  for 
photograph  albums.    This  allows  them 'to  be  slipped  in  and  out, 
changed  and  added  to  easily.    If  the  system  is  relatively 
stable,  the  board (s)  or  page(s)  may  be  covered  with  clear 
contact  paper  or  laminated,  m  either  case,  a  backup  copy  of  the 
board  should  be  kept  in  a  safe  place.  The  time  and  myney  to  re- 
place a  board  is  enough  to  warrant  the  cost  of  a  good  copy  in 
aLnnost  all  cases. 

Human  Factors  and  Clinical  Trials.  Communication 
boards  are  probably  the  most  commonly  used  of 
all  augmentative  communicaticxi  systems.  The  class  of. systems  we 
label  as  communication  boards  spans  a  wide  range  of  devices. 
Perhaps  the  sinplest  device  is  the  Mini-communication  board 
(Mills  and  Higgins,  1980),  t^ically  containing  a  few  vocabulary 
entries  appropriate  to  a  very  specific  occasion  (e.g.,  lunch 
selectic«is) .    A  camiunication  board  is  similar  to  a  mini-board 
but  contains  many  wore  vocabulary  elements  appropriate  for  a 
variety  of  topics,    it  is  not  unusual  for  the  board  to  be 
organized  in  some  manner  (e.g.,  topics  such  as  relatives,  foods, 
places).    If  the  board  also  contains  different  parts  of  speech, 
such  as  verb  jAirases  or  adjectives,  in  addition  to  noun  phrases, 
the  device  is  sometimes  called  a  language  board.    As  a  single 
user  becomes  more  proficient  in  cormunicating  with  more  than  one 
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board,  these  single  sheets  may  be  bound  together  in  some  physi- 
cal way,  thus  creating  a  communication  book, 

Thete  is  no  such  thing  as  a  standard  communication  board. 
It  could  be  small  enough  to  fit  inside  a  wallet  or  large  enough 
to  require  h  loose-leaf  binder.    It  could  be  a  circular  Rolodex 
or  a  flat  note  book.    The  sheets  oould  be  typing  paper  or  heavy 
cardboard  (each  covered  by  clear  protecting  material).  The 
vocabulary  entries  could  be  photographs,  drawn  pictures, 
specialized  symbols  (e.g..  Bliss),  words,  or  alphanumeric 
characters.    Cotmrunication  boards  can  even  provide  markers 
(e.g..  End  of  Word),  cc^miand  features  (e.g..  Please  get  my  other 
board),  and  editing  capabilities  (e.g..  Ignore  last  selection). 
Thus,  one  designs  a  communication  board  specifically  for  a  par- 
ticular user,  basing  the  design  on  the  user's  skills,  abilities, 
and  needs. 

Connunication  boards  can  be  extremely  'lexible,  capable  of 
changing  with  changes  in  the  user.    New  entries  or  entire  pages 
should  be  expected  to  be  added,  and  the  design  of  the  system 
should  take  that  into  account.    Sonet imes  even  the  symbol  sys- 
tem will  change.  For  example,  a  picture  book  might  soon  require 
words  to  acccffipany  each  picture,  then  words    replacing  some  pic- 
tures, then  the  use  of  an  alphabet,  and  so  on.  Communication 
boards  can  thus  be  dynamic  systems,  quickly  respOTsive  to  the 
requirements  of  the  user. 

In  addition  to  their  flexibility,  communication  boards  have 
two  other  very  ijiportant  advantages.    First,  they  can  be  con- 
structed quickly.    Once  the  specifics  are  known  (type  of  sym- 

222 


\x)ls,  size  o2  board,  needed  vcxrabulary  entries,  etc.),  a  parent, 
si:x:)use,  friend,  any  significant  other  or  volunteer  may  actually 


create  a  book  or  board  out  of  poster  board  and  marking  pens. 
Second,  if  the  person-hours  foi;  constructing  the  board  are  not 
charged,  the  system  is  unbelievably  inexpensive.    In  an  era 
where  manufactured  augmentative  bommunication  systems  cost  from 
a  few  hundred  to  several  thousand  dollars,  communication  boards 
can  be  built  with  materials  costing  a  few  dollars. 

There  are  certain  features  which  some  would  consider  as 
drawbacks  to  using  oommunicaticxi  boards.    The  output  is  only 
transient  visual.    This  means  that  the  system  does  require  a 
listener  to  be  present  thereby  restricting  the  independence  of 
the  user.    Because  both  the  operator  and  the  receiver  must  look 
at  the  board  to  communicate,  eye  contact  between  the  two  is 
generally  less  than  may  be  desired.    Also,  no  permanent  record 
of  the  oomnunication  can  be  made  thus  prohibiting  the  user  from 
independently  using  the  communication  board  to  write  letters, 
use  the  telephone  as  a  TTY,  do  homework,  and  so  on. 

Communication  boards  and  books  may  be  accessed  in  any  of  a 
number  of  ways.    The  usual  method  is  direct  selection  in  vAiich 
the  person  points  with  a  finger,  a  hand  held  or  head  controlled 
pointer  or  a  focused  light.    Other  methods  may  be  used  to 
siJpplement  or  replace  direct  selection.    For  exanple,  a  code  of 
numbers,  colors,  etc.,  may  be  selected  by  the  user,  the 
receiver  then  uses  this  code  to  determine  the  message.  Tlie 
receiver  may  even  manually  scan  the  items  on  a  board  or^  in  a 
book  until  the  sender  indicates  the  receiver  has  reached  the 
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30. 

nEpropriate  response.    A  cxxnbination  of  direct  selection  and 
encoding  Cor  page  selection  is  also  a  common  occurrence.  Again 
the  versatility  of  tliis  system  is  apparent. 

In  suimary,  coimunication  boards,  because  they  can  be  cus- 
tomised to  the  needs  of  a  user  and  by  virtue  of  their 
flexibility,  ease  of  construction,  and  cost,  can  be  powerful 
and  appropriate  ccaimunication  systems  for  many  nonspeaking 
persons.  Even  if  it  is  not  selected  as  the  primary  system,  many 
persons  do  require  multiple  systems  and  a  communication  board 
shof'd  be  given  serious  consideration  as  a  secondary  system. 
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Sunmary  and  Conclusions 

Four  types  of  communication  systenvs  have  been  discussed: 
scanners,  voice  output,  printed  output  and  connunication  boards 
and  books.    Representative  sanples  in  each  category  were 
examined  and  evaluated  in  tenivs  of  technical  and  human  factors. 
Results  from  clinical  trials  were  also  discu^;sed.  This  informa- 
tion was  conpiled  into  tables:    one  containing  a  hierarchy  of 
augmentative  communication  system  characteristics  and  three  con- 
taining specifications  for  scanners,  voice  output  and  printed 
output  systems.  A  check  list  of  device  characteristics  required 
by  tlie  non-^oral  client  was  presented  to  be  used  to  help  match 
client  goals  and  needs  to  the  table  of  device  characteristics. 
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Tahiti  I.    I'lvalua  1:0(1  Dovicor.  Organ izocl  liy  Catorjory 


Category 


Scanners 


Devices 

WFCO  Matrix 
EMS  ConiT\uni-n\aUo 
Express  T 
Zygo  16C 
Zygo  100 


Voice  Output 


Hand ivo ice  HC-110 
Hand ivo ice  HC~120 


Printed  Output 


Aubocom 

Canon  Comnunicator 
ProScan 

Sharp  Menowriter 


Cocmunication  Boards 
and  Books 


^  O 
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'I'abln        A  lUoratchy  of  AiKjinontativo  Coinnunlcat Ion 
System  CJiaractcri  sties 


IliqluM'.t:  Phynical  Construction 

Coloc/Sesiqn 
Size/weight 
Storage  requirements 
Mountability 

Vocabu lary  Manipulation 
EdTtlng 
Page  selection 
Use  of  control  characters 
Sinple  symbol  selection 

Vocabulary  Size 

500  <  N  <  1000 
100  <  N  <  500 
16  <  N  <  100 
N  <  16 

Output  Format 

Printed/speech 

Transient  visual/sinple  tone 

Cognitive  Selection  ^4ethod 
Character  encoding 
Time  encoding 
Direct  selection 

Physical  Selection  Method 
Array    >  10 
Array    6  to  10 
Array    3  to  5 
Binary  choice 

Symbol  System 
Spelling 
Reading 

Symbols  (e.g.  Blissymbols) 
Lowest  P  ictures 


Note:    Within  each  of  the  seven  categories^  the  levels  are  also 
arranged  in  a  hierarchy. 
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Table  3 


System  Characteristics 


Category 


Scanners 


Device 


1/oice  Output 


Printed 
Dutput 


DUFCO 
Matrix 


EHS  Cofn- 

munimate 

Express 


Zygo  1 6 
Zygo  100 


HC  110 


HC  120 


Autocom 


Canon 


ProScan 


Sharp 


Connnuni  ca- 
tion finaj^H<; 

ERJCj 


Symbology 


Pictures 


Symbols 


Reading 


Spelling 


Physical  Selection 


Binary 
Choice 


Array 
to  5 


Array 
6-10 


Cognitive  Selection 
Hi'.thod 


Array 
10+ 


Direct 
Select 


Time 

Encoding 
(scan) 


Character 
Encoding 


CI 


0) 
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Table  "continued  .  .  ,) 


Category 

Device 

Receiver  or  User  Output  Format 

Vocabulary  Size 

Vocabulary  Manipulation 

Scanners 

Transient 
Visual 

Transient 
Auditory 

Print 

Speech 

1-16 

17- 

100 

101- 

500 

501- 
1000 

1000+ 

Simple 
Symbol 
Selection 

Use  of 
Control 
Characters 

Page 

Selec- 
tion 

Editing  f 

eluding  s 
pie  bacl(S 

DUFCO 
Matrix 

+ 

•f 

+ 

+ 

EHS  Comi 
munimatf 

+ 

J. 

+ 

+ 

+ 

+ 

+ 

Express 
1 

± 
T 

i 

+ 

+ 

+  " 

+ 

+ 

+ 

+ 

+ 

Zygo  16 

+ 

+ 

+ 

0 

+ 

0 

Zygo  10 

)  + 

+ 

+" 

+ 

+ 

+ 

0 

+ 

Voice 
Output 

HC  110 

0 

+ 

+ 

+ 

+ 

+ 

HC  120 

0 

+ 

+ 

+ 

— 

Printed 
Output 

Autocom 

- 

+ 

+ 

+ 

+ 

+ 

+ 

Canon 

+ 

+ 

+ 

+ 

ProScan 

+ 

+ 

+ 

+ 

Sharp 

+ 

+ 

+ 

+ 

+  ■ 

Communica- 
tion 
Boards 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Key  to  Table  3 

+      Very  sui  table 

0      suitable  with  slight  n«dification  on  the  part  of  the  user  or  receiver 
-      Can  be  used  this  way  but  better  systems  are  available 
ank    Not  suitable  or  does  not  apply 

Characteristic  requires  an  additional  accessory  or  component  part 


Table 

Specifications  for  Scanning  Comoiunication  Aids  Evaluated 


Characteristic 

DUFCO  Matrix 
MC3MS 

EMS 

Coiimunimate 

Express  1 

Zygo 

Model  16c 

Zygo 

Hodel  100 

General : 

Size  to  nearest 
cms  (length  x 
width  X  height) 

^3x33x5 

^18x33x9 

35x^(6x8 

'*7x38x9 

'f]x38x9 

Weight  (kg.) 

3.7 

6 

2.2 

6 

Power  Source 

Rechargeable 

batteries 

(NICd) 

A.C.  Line  Voltage 

Rechargeable 

batteries 

(NiCd) 

Rechargeable 
batteries 
(Pb  Acid) 

Rechargeable 
batteries 
(Pb  Acid) 

Case  Haterial 

Aluminum 

Plastic  and 
Aliiiiiinum 

Plastic 

Plastic 

Plastic 

Interface(s) 

Force  to  activate 
(gms) :  (variety  of 
.  interfaces  may  be 
used) 

Variable 
range  50-120 

Variable  range 
50-120 

Variable  range 
50-120 

Variable  range 
50-120 

Variable  range 
50-120 

Resolution  (gm): 
distance  between 
center  of  targets 

Jl 
n 

»'* 

.  Range  (cm):  array 
area 

J. 

t\ 

M 

J. 

J. 

Number  and  type 

J. 

J* 

i.y5Vj^»<  with  interface  utilized 
ERIC 
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Table  4.    Speci f feat  ions  for  Scanning  Communication  Aids  Evaluated  (continued) 


istic 

DUFCO 
MC3M5 

EMS 

Communimate 

Express  1 

Zygo 

Hodel  16C 

Zygo 

Model  100 

Visual 
trans \ ent 

Video  di  splay, 
column  printer 

Al phanumeri  c 
display  [k  char.) 
strip  printer 

Visual  transient 

Visual  transient 
(al so  memory) 

(mm) 

Display  25x25 

TV:    11  high 

Display:    25  high 
Printer:    50  high 

Display  75x75 
Light  75x29 

Pisplay  41x30 
Light  h  diameter 

1  User 

None 

None 

Tone 

None 

None 

Yes 

(audible) 

Yes  (audible, 
requi  res  printer) 

Yes  (audible) 

Yes  (audible  in 
k  locations) 

Yes  (audible) 

r : 

E 1 ect  ron  i  c 
(Digital) 

n  1  U  1  uuutiipu  L  C  1 

(Sorcercer) 

Mi  r  roD  roresso  r 
(RCA  1802) 

Electronic 
(Digital) 

Electronic 
(Digital) 

of 

Directed 
scan 

Di  rected  scan 
Di  rect  selection 
(keyboard) 

Di  rected  scan 
Row/Column  scan 
Direct  selection 

Di  rected  scan 
(1  di  Tactions j 
Li  near  scan 
Automatic  scan 

Di  rected  scan 
Kow/Loiumn  scdii 

y 

100  Locations 

^20  choices 
(Full  alphanumeric, 
punctuation  plus 
stored  phrases) 

1 ]k  Locations 

16  Locations 

100  Locations 

r 

8  Items 

22k  Characters  on  TV 

^56  Locations 
8-16  1 tems  per 
location 

None 

16  Items 

n 

None 

1  

Delete,  Backspace/ 
Erase 

Delete,  Backspace/ 
Erase 

None 

Time  Delay 

directional  (up,  down,  left,  right,  etc.)  switches  the  operator  moves  a  cursor  in  the  selected 
scan-entiVrmws  light  until  first  switch  closure  selects  row  then  items  light  across  columns  until  second  g 


scan-  using 

di  rection 

in 

switch  closure  selects  item 
s^^gtfursor  moves  automatically  between  switch  closures 
an-  each  swi  tch.  closure  moves  cursor  one  item  , 
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e  5.    Specifications  for  Voice  Output  Communication  Aids  Evaluated 


Characteristic 

Handi Voice 
Model  110 

Hand  i  Vo  i  ce 
Model  120 

Genera  1 : 

Size  to  nearest  cms 
(length  x  width  x  height) 

Weight  (kg) 

Power  Source 

Case  Material 

^1x9x6 
2.5 

Rechargeable  batteries 
(NiCd) 

riastic 

30  X  18  X  7 
2.7 

Recharaeahip  h;^^^pr^pQ 
(NiCd) 

Plastic 

Interface(s) : 

Force  to  activate  (gms) 
Target  Size  (cm) 

Resolution  (cm) :  distance 
between  rpntpr  nf  fampfc 

Range  (cm)  array  area 

Number  and  type 

10-70 

1.9 

1.9 

30.5  X  15.25 

128  keys 

70 

2 

2 

10  X  10 
16  keys 

Output: 

Type 

Magnitude  (intensity) 
Additional  User  Feedback 
Alarm 

Auditory  transient 
(also  memory) 

0-70  (dbC) 

LED,  Tone 

None 

Auditory  transient 
(also  memory) 

0-72  (dbC) 

LCD,  Tone 

None 

CONTINUED  ON  THE  NEXT  PAGE  .  .  . 
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p  

Table  5.    Specifications  for  Voice  Output  Communication  Aids  Evaluated  (continuea) 

Characteristic 

HandiVoice 
Model  110 

HandiVoice 
Model  120 

Control ler : 

Type 

Microprocessor  (MC68OO) 

Microprocessor  (MC68OO) 

User  Mode  of  Selection 

D' rect  Selection 

Encodi  ng 
Scrol 1 

Vocabulary 

Words,  phrases,  phonemes 
and  alphabet 

Words phrases , 
phonemes  and  alphabet 

Memory 

80  entries 

80  entries 

Message  Correction 

Clear  Key 

Clear  Key 

242  ^ 
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Table  6.  Specifications  for  Printed  Output  Coniniunication  Aids  Evaluated 


characteristic 

Autocom 

Canon 

ProScan  (Optical 
Headpointiny 
Strip  Printer) 

Sharp  EL  7000 

General: 

Size  to  nearest  cms 
(length  x  width  x 
height) 

52  X  31  X  7.^ 

8.5  X  13  X  3 

33x6.i|x20 

19.7x9.5x0,3 

Weight  (kg) 

0.7  Mam  ui.it 
.3  Charger 

.3  Hain  unit 
.2  Battery 

1.7 

Power  Source 

Rechargeable  bat- 
teries (NiCd)  ■ 

Rechargeable  bat- 
teries (NiCd) 

Rechargeable  bat- 
teries (NiCd) 

Rechargeable  bat- 
teries (NiCd) 

Case  Material 

Plastic/Metal 

Plastic/Metal 

Plastic 

Plastic 

Interface(s) : 

l8n  kpvq  ',6n 
on/off 

0  (Ootiral) 

150 

Tin rnP  f  Q  I  7P  1  rml 
i cil     L  j\  lZ  \\*\\\) 

7  /<;mal  1  Qfi  ] 
J  \  jllld  II  o\\t } 

6  (large  sq,) 

1  rm 

1  Liii  p  j\\  • 

*  J   u  1  OHIO  Lt'l 

6  X  ^  aloha" 
bet  keys 

.6  X  .5  number 
keys 

Resolution  (cm):  distance 
between  center  of  targets 

.  3  (small  .1.) 
6  (la  ge  sq,) 

1.5  (cm) 

2°  of  head 
movement 

■    1  (cm) 

Range:  array  area 

52  X  52  (cm) 

8  X  8  (cm) 

39°  of  head 
oiovedient 

5.1  X  17.8  (cm) 

Number  and  Type 

32  big  squares 
128  s:iall  squares 

25  keys 

80  Emitters 
(LED  dots) 

5\  keys 

CONTINUED  ON  THE  NEXT  PAGE 

jr. 


243 


Table  6.    Specifications  for  Printed  Output  Cor,™ni  cation  Aids  Evaluated 


(continued) 


r  i  s  t  i  c 

Autocom 

Canon 

ProScan  ^up i i 
Headpoi  nti  ng 
Strip  Printer 

Sharp  EL  7000 

Je  (mm) 
) 

nal  User 
k 

Visual  transient 
and  column  printer 

LED  Display  6 
Print  6 

Beep 

Yes  ^aucuDiej 

Stripprinter 
k 

Sound  of 
printer 

None 

Stripprinter 
k 

Tone,  sound  of 
pri  nter 

Yes  (audible) 

Visual  transient 
and  column  printer 

LCD  Display  5 
Print  ^ 

None 
None 

ler: 

de  of 

Microprocessor 
(RCA  1^02) 

DI rect  selection 

Electronic 
(Digital) 

Direct  selection 

Electronic 
(Digital) 

Direct  selection 

Microprocessor 
(Custom) 

Direct  selection 

on 
ary 

Alphanumeric, 
punctuation  plus 
words/phrases 

Alphanumeric  and 
punctuation 

Alphanumeric , 
punctuation  plus 
control  characters 

Alphanumeric, 
punctuation,  contiol 
characters  and 
calculation 

59  levels 

Nor^e 

None 

8  locations 
(120  characters) 

3  Correction 

Delete/backspace 
on  display  before 
pr  inting 


Backspace  and 
cross  out 

Backspace  and 
cross  out 

Delete,  backspace 
on  display  before 
printing 
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Table  7 


REQUIRED  DEVICE  CHARACTERISTICS 


SYMBOLOGY 


Pictures 
Symbol s 
Read  i  ng 
Spel 1 i  ng 


PHYSICAL  SELECTION 


Bi  nary  Choi ce 
Array  up  to  5 
Array  6-10 
Array  greater 


PHYSICAL  CONSTRUCTION 
SIZE 


WEIGHT 


than  10 


Handhel d 

Wheelchair  Mountable 
Fi  xed  Pos  i  t  ion 


Less  Than  2  lbs 
2  to  5  lbs, 
5  lbs.  + 


COGNITIVE  SELECTION  METHOD  FLEXIBILITY 

  Direct  Selection    Easy  to  Add  Accessories 

"^'^^  Encode  (Scan)    Some  Prob^  ^urZ  with 

  Character  Encoding  Accersorics 

No  Acce'^  lories 


RECEIVER  OR  USER  OUTPUT  FORMAT 


Transient  Vi  sual 
Trans  I ent  Aud  i  tory 
Pr  i  nt 
Speech 


VOCABULARY  SIZE 

  (1-16) 

  (16-100) 

  (11)0.-500) 

'  (50<J-100j) 
(lOOO:-} 


VOCABULARY  MA.^I  I  PJLAT  I  ON 

  Simple  Symbol  Selection 

  Use  of  Control  Characters 

Page  Selection 
  Ed  i  t  <  ng 
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Abstract 

A  method  for  relating  speaking  and/or  writing  impaired 
clients'  goals  and  skills  to  the  characteristics  of  augmentative 
communication  systems  has  been  c^ieveloped.  Clients'  goals  and 
skills  are  assessed  and  systematically  related  to  identified 
character  is t  ics.     Assessment  techniques  are  presented  together 
with  a  theoretical  framework.  The  process  is  illustrated  by 
several  case  studies. 

Introduction 

The  process  of  assessing  persons  with  speaking  and/or 
^  writing  impairments  for  the  purpose  of  recommending  an 

augmentative  communication  system  requires  a  systematic 
methodology  which  includes  consideration  of  many  factors.  Two 
basic  approaches  have  been  developed.     In  one  of  these,  the 
person  is  matched  to  currently  available  devices  through  a 
"shopping  center**  approach   (e.g.,  Montgomery,  1980).     A  system  is 
chosen  for  an  individual  based  on  his  or  her  ability  to  use  it  in 
an  assessment  setting.     An  alternative  method,  and  the  one 
described  here,  is  to  reverse  the  process  and  match  the  system  to 
the  needs  and  skills  of  the  client.     Sone  general  approaches 
using  this  method  have  been  described  (Coleman,  et  al. ,  1980, 
Lloyd,  1976,  Shane,  1980,  and  Silverman,   1980),  and  there  is  a 
general  understanding  of  the  need  to  determine  the  physical 
capabilities  of  the  client  (Cook  and  Barker,  1982)  ,  the  cognitive 
]and  language  abilities  of  the  client  (Meyers  and  Coleman,  1982) 
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and  the  goals  and  needs  of  both  the  client  and  those  with  whom  he 
or  she  will  cominunicate   (Coleinan  and  Preszler,   1982).  The  need  to 
include  environinental  considerations  has  been  described  by  Mills 
and  Higgins   (1980).     One  area  that  is  often  overlooked,  however, 
is  the  necessity  to  transforin  client  skills  and  goals  to 
characteristics  of  augmentative  coininunication  devices  in  a 
systematic  manner.     This  paper  describes  one  approach  to  this 
problem  that  provides  a  systematic  procedure  for  determining 
characteristics  of  devices  that  will  meet  the  client's  needs  and 
also  identify  "candidate"  augmentative  communication  systems 
based  on  client  abilities  and  goals.     We  define  device 
characteristics  and  give  examples  of  them  in  a  subsequent 
section.     Methods  of  selecting  these  character iftics  and 
evaluating  their  effectiveness  for  a  given  client  are  also 
presented . 

A  Hierarchy  of  Augmentative  Communication  System  Charartf^r  ^  ^^fr 

A  crucial  step  in  selecting  communication  systems  and 
strategies  for  specific  clients  is  the  transformation  from  client 
goals  and  skills  to  device  characteristics,     A  set  of  critical 
questions  that  help  identify  features  of  communication  systems 
that  are  relevant  to  specific  clients  is  presented  in  a  later 
section,  but  there  is  still  a  need  to  convert  these  into 
"candidate*  systems.  A  candidate  system  is  one  that  is  consistent 
client  goals   (either  all  goals  or  a  subset,  of  them,  since 
/  clients  require  more  than  one  system)  and  is  consistent  with 
client  skills   (physical,  cognitive,  linquistic) .  It  is  then 
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con:;  uicn;oci  diorKj  with  other  candidates  in  making  a  final 
1  coomnuMulat.  i.on.      In  order  to  systemati?:e  the  choice  of  candidate 
systoiiis,  wo  hav(^  developed  the  hierarchy  of  device 
characteristics  shown  in  Table  1.     There  are  seven  categories  in 
this  hierarchy;   symbol  system,  physical  selection  methodology, 
ot^in  i  t.  iv(-  Holoction  methodology,  outpiit   format   (receiver  i\nd 
uscmO  ,    vocabulary  size,   vocabulary  manipulation,   and  physical 
construction.     These  are  arranged  from  lowest  to  highest  level 
based  on  the  highest  level  being  the  most  general  and  the  most 
inclusive  of  lower  levels.     The  lowest  level  is  the  most  specific 
and  the  least  dependent  on  other  higher  levels.     Within  each 
category  there  is  also  a  hierarchy  based  on  the  same  considera- 
tions.    Progression  from  the  lowest  to  the  highest  level  reduces 
the  number  of  available  system  options;   i.e.,   the  scheme  coverges 
to  a  set  of  candidates  among  which  there  are  tradeoffs.  Since 
one  system  seldom  meets  all  needs,  more  than  one  device  may  be 
selected  and/or  the  candidates  must  be  prioritized.     When  they 
are  prioritized,   tradeoffs  of  one  feature  for  another  are  often 
necessary.     The  use  of  this  scheme  for  any  individual  requires 
all  the  assessment  data  described  here  and  thus  includes  client 
goals  and  skills  as  well  as  environmental  considerations.  This 
hierarchy  provides  a  framework  for  decision  making,   rather  than 
a  step-by-step  procedure  for  assessment. 
Symbol  Selection  Method 

We  have  chosen  cymbol  systems  as  the  lowest  level  of  the 
hierarchy  because  this  characteristic  is  the  most  limiting  in 
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system  choice.     If  an  individual  requires  a  picture  system,  then 
most  printers,  word  boards,  etc.  are  eliminated.     At  the  next 
higher  level  is  the  une  of  a  symbol  system  possessing  grammar  and 
syntax   (e.g.  Blissymbols) .     The  nature  of  this  symbol  system 
allows  the  inclusion  of  more  linguistc  functions  such  as 
categorization  by  parts  of  language,  etc.     Printing  systems 
cannot,   in  general,  print  Rebus,  Bliss  and  other  special  symbols. 
Thus,  most  printing  systems  are  eliminated  at  this  point.  The  use 
of  whole  words  is  the  next  level  in  the  hierarchy  because  clients 
often  have  reading  skills  that  exceed  their  spelling  skills. 
Within  the  symbol  system  category,  the  use  of  spelling  is  the 
most  abstract,  most  generally  applicable  and  encompasses  all 
utterances  that  can  be  generated  by  lower  level  symbol  types. 
The  use  of  phonemes  to  generate  unrestricted  synthetic  voice 
output  is  taken  to  be  equivalent  to  spelling. 

Given  these  symbol  types,  we  can  relate  them  to  th^  output 
characteristics  of  devices.  This  serves  as  the  first  step  in 
narrowing  the  choices  of  candidate  systems.  Simple  visual  lights 
in  array  elements  ,can  convey  whatever  symbol  is  placed  in  the 
element.     For  example,  so-called  scanning  aids   (e.g.  Zygo^ 
Prentke-RomichrDUFCO)   all  have  provision  for  placing  pictures, 
letters,  words  or  symbols  in  the  array  elements.     Other  aids  such 
as  small  printers  are  capable  of  printing  only  alpha-numeric 


symbols  (e.g.  Canon  Communicator ,  Sharp  Memowriter) .  Some 
devices  can  also  be  connected  to  printers  that  use  an  8  1/2  X  ll** 
(or  larger)   printed  format  (Express^  Autocom^  EMS,  microcomputer 
systems  such  as  the  TRS-80  or  Apple) .     Voice  output  aids  can 
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represent  words,  apelled  letters  or  phoneinesr  with  input 
solection  via  picturcsr  symbolSr  words,   letters  or  phonemes. 
Thus,  symbol  type  directly  affects  the  availability  of  candidate 
systems  for  a  given  client. 
Physical  Selection  Method 

The  next  most  basic  characteristic  is  the  physical  method  by 
which  the  client  accesses  the  system.     Order  within  this  category 
is  based  on  the  number  of  independent  choices  available  from  the 
interface.  Selection  may  be  by  any  anatomic  site   (e.g.,  hand, 
arm,  head,  chin,   leg,   foot,  etc.).     The  lowest  level  here  is  the 
use  of  any  binary  choice.     For  example,  a  single  switch  of  any 
type  or  a  head  nod  for  "yes"  or  "no**  provides    one  control  signal 
for  the  person  to  use  in  selecting  vocabulary  or  controlling  the 
device.     Arrays  consisting  of  two  to  five  choices  are  at  a  higher 
level  because  they  are  more  general,  and  they  include  the  single 
binary  choice  as  a  subset        his  level  includes  any  •'array*'  of 
choices  of  from  two  to  five  items  including  simple  pointing  via 
hand  or  head  pointer   (for  example)  or  sets  of  two  to  five 
switches     (including  joysticks).      A  typical  application  for  this 
type  of  interface  is  the  UP/DOWN/LEFT/RIGHT  directed  scan  in 
array  communicators,     A  new  level  is  defined  for  arrays  in  the 
range  of  five  to  ten  choices  because  this  includes  ••numeric"  (0 
to  9)   keyboards.     However,  choices  at  this  level  may  still  be 
made  with  any  simple  pointing  technique.     Keyboards  are  arrays  of 
switches  arranged  in  a  specific  order  with  specifc  key  spacing. 
--Sjnall— nume_r_i_c__keyboard3  require^c^a^iyly  fine  motor  control,  but 
can  be  used  in  a  very  restricted  spatial  location  (such  as 
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mounted  to  the  arm  of  the  wheelchair)   and  they  do  not  require  a 
lar<3e  range  of  motion-     Enlarged  numeric  keyboards  are  also 
available  for  persono  with  limited  resolution.  Full 
alpha-numeric  keyboards   (e.g.  typewr i ter s) are  the  most  general 
and  flexible  of  switch  arrays.     They  do,  however ,  require  both 
fine  motor  control  and  relativly  large  range  of  motion. 
Keyboards  may  be  activated  with  the  head  or  toe  as  well  as  the 
fingers.     This  level  also  includes  non-electronic  modes  of 
selecting  vocabulary  from  arrays  of  greater  than  10  objects.  For 
example  the  direct  pointing  to  objects  is  analogous  to  the  use  of 
switch  arrays.     The  greater  the  number  of  choices  which  the  user 
can  independently  make,  the  more  general  the  physical  selection 
methodology  is. 
Cognitive  Selection  Method 

The  method  of  choosing  vocabulary  that  requires  the  least 
cognitive  skill  is  direct  selection  of  the  desired  item.  Two 
basic  schemes  are  used:  direct  selection  and  encoding 

(Vanderheiden  and  Grilley,   1975).     In  direct  selection  all  the 

'f 

choices  are  presented  to  the  user  at  one  time  and  the  user  has 
the  physical  ability  to  choose  any  one  element  directly.     We  use 
this  term  only  for  systems  in  which  the  entire  vocabulary  is 
visible  to  the  user  at  one  time.     Two  types  of  encoding  are  used. 
Time  encoding   (sometimes  referred  to  as  scanning)   requires  the 
user  to  make  a  series  of  sequential  choices  that  eventually  lead 
to  th     desired  element.     Row-column  and  directed  scanning  are  the 
me.>t  common  types  of  time  encoding  .This  is  cognitively  more 
r]   cficult  than  direct  selection,  and  it  is  a  more  general  concept 
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in  that  it  ici  lens  dependenh  on  the  client's  phyiiical 
capabilities . 

The  aecond  type  of  encoding  is    character  encoding  which 
involves  the  use  of  a  symbol   (number,  letter,  neumonic,  color, 
etc.)   as  a  code  for  vocabulary  items.     The  user  then  selects  the 
cocie  rather  than  directly  select  iii  t  tie  element.  Character 
(number  or  letter)  encoding  schemes  are  cognitively  more 
difficult  than  either  of  the  lower  levels.     They  encomjoass  the 
lower   levels  in  that  direct  selection  can  be  considered  to  be  a 
spatial  encoding  and  time  encoding  can  be  considered  to  be  binary 
choice  encoding.     Most  often,  even  when  a  client  can  direct 
select,  some  form  of  encoding  is  also  used  to  increase  the  size 
of  the  stored  vocabualry  beyond  one  page.     Pages  are  selected  by 
a  code  and  selections  within  a  page  are    chosen  using  either 
encoding  or  direct  selecion. 
Output  Format 

Receiver  and  user  output  form  is  the  next  level  in  the 
hierarchy.     There  are  two  basic  modes  by  which  augmentative 
communication  systems  provide  this  output:  visual  and  auditory. 
Visual  outputs  may  be  either  transient  or  permanent.  Transient 
visual  outputs  are  either  single  light  indicators  used  in  an 

array,     alpha-numeric  readouts  (including  tv-like  screens),  or 

J* 

selections  pointed  to  on  a  communication  board.     Auditory  outputs 
are  either  simple  tones  (e.g.  an  alarm)  or  voice.     Voice  output 
systems  may  be  either  pre-recorded  messages  that  are  accessed 
randomly  or  computer-synthesized  speech. 

There  are  two  types  of  outputs  in  a  comnunicat ion  system:  one 
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for  the  user  of  the  system  and  one  for  the  receiver  of  the 

message.       Often  these  are  identical,  but  in  many  aids  they 

differ   in  one  or  more  of  the  following  ways:  symbol  system,  size 

of  characters,  mode   (e.g.  words  for  user,  voice  for  receiver) # 

and  existence  of  "control  characters"  (e.g.   "end  of  word"  marker 

on  a  spelling  board  for  user  or  receiver,  memory  recall,  etc.). 

We  have  distinguished  two  levels  within  this  category.  Transient 

visual  or  auditory  tones  are  the  most  fundamental  level  since 

they  convey  less  information  than  the  higher  levels  of  printed 

output  and  speech.     Printed  output  can  convey  more  information 

than  transient  visual  displays  primarily  due  to  its  permanence. 

All  the  capabilities  of  transient  visual  systems  can  be  met  by 

printed  output  systems  (although  not  always  in  the  same  way-  for  ( 

example  error  correction) ,  and  simple  sound  generation  can  be 

accomplished  using  a  synthetic  voice  system.     Printed  and  speech 

output  are  at  the  same  level  because  they  address  different  goals 

(graphics  and  conversation,  respectively).     One  might  be 

considered  to  be  at  a  higher  level  than  the  other  depending  on 

client  goals.     For  example^  the  use  of  a  px inted  system  for 

conversation  would  consitute  a  lower  level  than  the  use  of  speech 

output  for  conversation. 

Vocabulary  Size 

Given  the  levels  discussed  thus  far,  the  next  choice  is  the 
size  of  the  vocabulary  to  be  included.     Communication  systems  may 
use  several  different  ways  of  storing  the  required  vocabulary. 
Permanent  vocabulary  may  be  thought  of  as  stored  in  a  series  of  ^ 
one  or  more  pages.     For  a  simple  communication  board  or  an  array 
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communicator,  there  is  only  one  page  of  stored  vocabulary.  This 
page  may  contain  words,   letters,  pictures  or  symbols,  and  they 
may  be  selected  in  either  a  direct  or  encoded  manner.  Because 
this  single  page  provides  such  a  limited  set  of  vocabulary  items, 
many  systems  have  additional  pages.     For  non-electronic  aids  this 
•results  in  a  book  format  with  each  page  containing  a  subset  of 
the  total  vocabulary.     For  electronic  communication  aids,  the 
pages  are  locations  in  memory.  The  pages  are  accessed  by  the  user 
through  a  code  which  may  be  as  simple  as  a  page  number  or  it 
may  be  a  category  name  such  as  "foods'*.     This  form  of  memory  is 
permanent. 

Many  electronic  aids  also  have  a  temporary  buffer  memory. 
This  type  of  storage  is  used  for  short-term,  non-permanent 
storage,     when  the  power  to  the  device  is  turned  off,   the  buffer 
is    erased.     Examples  of  buffer  memory  include  the  16  element 
memory  of  the  Zygo  100,   the  two  40  entry  memories  of  the 
Handivoice  110,  the  display  memory  of  the  Sharp  Meroowriter,  etc. 
The  major  advantage  of  this  type  of  memory  is  that  it  allows  the 
user  to  temporarily  store  information  for  the  purpose  of  either 
playing  it  back  to  a  listener  at  a  later  time  or  correcting  it 
prior  to  storage  in  more  permanent  form. 

Another  type  of  temporary  memory  is  long-term  (it  remains 
after  the  power  is  turned  off)   but  it  can  be  altered  by  the  user. 
Examples  include  the  Autocom  and  Express  vocabulary  storage  and 
the  word  storage  capability  of  the  Sharp  Memowriter.     This  type 
of  storage  has  the  advantage  that  the  device  can  be  customized  by 
the  user,  and  it  can  be  altered  for  different  situations. 
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Many  computer  systems  use  another  type  of  storage  -  magnetic 
disks.     These  disks  can  store  files  (pages),  control 
instructions,  and  other  commands.     Many  manipulations  of  the  data 
contained  on  the  disks  are  possible,  and  they  provide  a  large 
amount  of  very  flexible  storage •     These  systems  are  not  portable, 
due  to  the  requirement  for  110  volt  ac  power,  and  the  use  of  the 
disks  requires  motor  skills  for   inserting  and  removing  them  from 
the  disk  drive  whir     reads  the  information.     This  characteristic 
depends  on  the  capability  of  the  client  as  determind  by  the  lower 
levels  of  symbol  system,  physical  and  cognitive  selection  methods 
and  output  needs.  The  numbers  used  in  Table  1  are  derived 

from  existing  communication  aids  that  can  be  procured  for  a 
client.     These  numbers  refer  only  to  the  stored  vocabulary,  not 
to  any  transient  memory,  etc.  by  which  the  client  can  enhance  the 
available  vocabulary. 
Vocabulary  Manipulation 

Given  a  vocabulary  symbol  type  and  size,  required 
manipulation  of  that  vocabulary  can  be  determined.     The  lowest 
level  of  ntanipulation  is  direct  symbol  select  ion.     One  form  of 
vocabulary  manipulation  is  the  translation  of  vocabulary  elements 
from  one  symbol  system  to  another.     This  is  appropriate  when  the 
user  needs  one  type  of  symbol  and  the  receiver  needs  another. 
The  simplest  form  is  the  use  of  words  above  pictures  or  symbols. 
Here  the  "translation-  is  made  on  the  board.     Other  examples  are 
the  use  of  either  words,  pictures  or  symbols  as  input  for  voice 
output  devices,  text-to-speech  systems  now  available,  and  the 
'•Bliss  Apple-  program  which  allows  the  user  to  select  Blissymbols 

25  .q 


Page  11 


on  a  computer  screen  and  then  cause  the  words  represented  by  the 

symbols  to  be  printed  or  spoken   (Kolso,  1981).     Since  symbol 

translation     is  an  inherent  characteristic  of  the  system  and  does 

not  require  additional  skills  on  the  part  of  the  user,  it  is 

included  at  the  same  level  as  direct  se'^ection.     The  use  of 

control  characters  such  as  "print",  "enter-  or  simple  markers 

like     "end  of  word"  is  at  a  higher  level. 

Electronic  communication  aids  can  employ  other  forms  of 

vocabulary  manipulation.     For  aids  in  which  item  encoding  is 
used,  speed  can  be  increased  by  employing  a  frequency  of 
occurence  algorithim.     For  example,  if  choices  are  made  by 
hitting  a  switch  when  the  desired  letter  appears  on  the  screen, 
speed  can  be  increased  by  presenting  the  choices  in  order  of  the 
'  probability  that  they  will  follow  previously  entered  characters. 

If  "t"  is  entered,  then  it  is  very  likely  that  the  next  letter 
will  be  "h".     Some  systems  use  only  the  previous  single  letter 
while  others  use  two  or  three  previous  letters  as  the  basis  for 
choosing  the  next  letter  to  be  presented. 

Selection  of  a  single  page  from  multiple  stored  pages  is  an 
extension  of  the  two  lower  levels  since  this  requires  the  use  of 
some  encoding  and  the  use  of  control  characters. 

Correcting  erroneous  entries  and  modifying  text  are  other 
forms  of  vocabulary  manipulation.     This  may  take  the  form  of 
simply  backspacing  and  obliterating  the  letter   (such  as  with  the 
Canon  Communictor)  or  it  may  involve  the  movement  of  a  "cursor" 
that  marks  the  location  in  the  entered  text  at  which  the 
correction  is  to  be  made.     In  more  sophisticated  systems,  the 
user  may  be  able  to  insert  characters,  words,  or  whole 
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paragraphs;   to  delete  any  of  these,  or  move  large  blocks  of  text  ^ 
to  new  locations.     These  features  are  very  similar  to  word 
processing  systems  available  for  business  applications.     For  sc;me 
clients,  editing  features  are  very  inportant  ia  order  to  format 
text  prior  to  printing  it.     Editing  is  at  the  highest  level  of 
vocabulary  manipulations  because  it  includes  the  selection  of 
material  to  be  edited   (usually  by  selecting  a  page  and  then 
choosing  the  text  to  be  edited  from  that  page) ,  movement  of  a 
cursor  by  control  characters,   and  cognitive  skills  that  are  more 
demanding  than  those  required  for  lower  levels. 

An  additional  type  of  vocabulary  manipulation  is  the 
capability  to  format  the  output  in  a  specific  way.     For  example, 
printer  formatting  allows  the  margins  and  page  length  to  be  set, 
or  provides  special  formats  such  as  allowing  titles  to  be  put  on  ^ 
each  page.     Another  type  of  output  formatting  is  that  used  in 
mathematical  manipulation.     An  example  is  the  type  of  manipulation 

necessary  for  long  division-     This  formatting  capability 
j  enhances  the  use  of  a  system  for  doing  arithmetic.  Formatting 
^    required  for  graphing,  plotting  or  "free  hand"  drawing  is  also 

available  on  some  systems. 

Physica 1  Construction 

The  characteristics  that  are  the  moat  general,  depend  the 

least  on  lower  levels,  are  the  most  abstract,   and  are  the  most 

inclusive  of  lower  levels  are  physical  attributes  of  the  system. 

"Mountability"  refers  to  the  flexibility  with  which  the  device 
.can  b..  attached  to  a  wheelchair  or  carried  by  an  ambulatory 

client.     We  place  it  at  the  bottom  of  this  category  because  it  is 

the  most  critical  in  use.     No  matter  how  well  a  system  works  in  an 
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assessment  session,   it  will  not  be  effective  in  every  day  use 
unless   the  person  has  access  to  it  at  all  times.     This  is 
determined  primarily  by  the  mountability  of  the  system.  Another 
critical  factor  in  determining  how  often  and  how  well  a  device  is 
used  is  storage  requirements.     These  refer  to  ease  of  removal  of 
a  lap  tray,   for  example,   or  the  space  required  to  store  a  device 
when  it  is  not  in  use.     These. two  characteristics,   in  conjunction 
with  all   lower  levels,   determine  size  and  weight^of  the 
communication  aid.       Finally,   the  color  and  design   (packaging)  of 
the  aid  depend  the  least  on  other  properties,   and  thus  belong  at 
the  top  of  the  heirarchy.     Consideration  of  safety,  reliability 
and  maintenance  requirements  are  included  in  design.- 
Summary 

This  heirarchy  provides  a  framework  for  the  final  stages  of 
an  assessment  process  where  a  match  is  sought  between  the 
person's  skills  and  goals  and  the  features  of  comiTiUnica tion 
systems.     Progression  from  the  lowest   (symbol  system)   to  highest 
(physical  characteristics)    levels  will  generally  provide  an 
approach  that  converges  to  a  set  of  candidate  systene  from  which 
appropriate  choices  can  be  made.     It  is  necessary,  of.  course,  to 
be  familiar  with  the  features  of  "real"  commercially  available 
devices.     We  have  provided  this  information  for  most  of  the 
commonly  used  communication  aids    (Cook,   et  al.,1979;  Dahlquist, 
et  al.,   1981;   Cook  et  al.,   1982).     The  Assistive  Device  Center 
also  provides,   at  cost,   detailed  evaluation  reports  on 
commercially  available  augmentative  communication  systems. 
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Relating  Client  Goals  and  Skills  to  Device  Characteristics 
In  order  to  propose  a  set  of  candidate  augmentative 
communication  systems  for  a  given  client,   it  is  necessary  to 
choose  characteristics  of  these  systems  that  will  meet  the  needs 
and  be  consistent  with  the  skills  possessed  by  the  client.  The 
most  important  principle  involved  in  this  process  is  that  there 
is  a  relationship  between  the  tasks  an  augmentative  system  must 
accomplish  for  a  person   (embodied  in  the  client's  goals)   and  the 
characteristics  that  must  be  contained  in  the  device  in  order  for 
those  tasks  to  be  accomplished.     This  does  not  imply  a  one-to-one 
relationship  between  device  characteristics  and  goals,  but  that 
rather  each  goal  may  be  accomplished  only  if  certain  essential 
characteristics  are  included  in  the  augmentative  system.  An 
obvious  case  is  the  necessity  for  voice  output  for  telephone 
conversation  if  a  TTY  or  TTD  is  not  available  or  desireable.  Many 
characteristic-goal  relationships  are  more  subtle,  however,  and 
generic  characteristics  of  devices  are  not  always  equivalent  to 
specifc  features  of  commercially  available  communication  aids. 
For  example,  a  writing  system  requires  printed  output.     This  is 
the  generic  characteristic  of  all  writing  aids.  However, 
different  manufacturers  of  aids  will  meet  this  need  in  different 
ways  (e.g.  strip,  column  or  page  printers).     The  type  of  printer 
may  also  be  important  and  could  serve  as  a  characteristic,  but 
the  need  for  printed  output  does  not  restrict  one  to  any  type  of 
printer  per  se.     For  example,   if  a  printed  system  is  to  be  used 
f-..t  homework,  then  the  format  may  be  an  important  characteristic. 
V,yge  printers  are  more  desireable  than  strip  printers  because 
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they  allow  the  printed  output  to  be  handed  in  by  the  student •  If 
workbook  "fill-in"  is  the  required  activity,  then  a  strip  printer 
may  be  ^^ppropria te  . 

Clearly,   wtiat   is  needed  is  a  systematic  method  of  going  from 
client  goals  to  device  characteristics  and  then  relating  these 
characte    .sties  to  the  skills  of  the  client.     Finally,  the 
characteristics  may  be  transformed  into  features  of  available 
communication  aids.     While  tlf^^re  are  alternative  methods  of 
implementing  the  concepts  dii^Jpussed  in  this  paper,  we  have 
developed  one  method  that  has  been  used  with  over  50  clients • 
Determining  Client  Goals  and  Skills 

Table  3  shows  a  planning  sheet  that  we  use  for  relating 
client  goals  and  needs  to  appropriate  communication  system(s). 
The  required  information  for  parts  I,   and  II  are  obtained  in  an 
initial  interview.     This  process  is  described  elsewhere  (Coleman 
and  Preszler,    1982).     Questions  asked  of  the  client  and  those  in 
his/her  environment   (parent,   teacher,   therapist,   etc.)   can  help 
define  goals  in  a  manner  that  is  useful  in  matching  them  to 
available  device  charaicteris tics .     Client  goals  are  usually 
organized  in  two  categories:     general  life  goals  and  communication 
goals.     General  life  goals  include  increased  independence, 
increased  attention  to  task,  etc.     Typical  communication  goals  are 
listed  in  Tabie  2.     Tvo  broad  classes  of  communication  goals  are 
defined:     conversation  and  graphics.     Within  each  of  these  there 
are  subcategories.     The  goals  shown  in  Table  2  that  apply  to  a 
specific  client  should  be  determined  early  in  the  assessment 
process  t.tirough  interviews  with  the  client  and  significant 
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others.     We  have  found  that  this  list  covers  most  of  the 
cominunicat ion  goals  as  presented  by  clients,     but  any  equivalent 
list  of  goals  could  be  substituted.     Clients  will  generally  not 
state  their  goals  in  precisly  the  way  they  appear   in  this  table, 
and  it  will  be  necessary  for  the  examiner  to  clarify  the  goals  to 
match  this  format.     Data  for  part  III  is  obtained  in  an 
assessment  of  physical  capabilities   (Cook  and  Barker,  1982),  and 
an  assessment  of  cognitive  and  language  abilities   (Meyers  and 
colenian  1932)  .    The  important  outcomes  of  the  physical  evaluation 
are  the  location  of  the  "best"  anatomic  site  for  use  by  the 
client  and  the  determination  of  the  best  interface  for  use  with 
that  site.     For  example,  the  use  of  the  hand  with  a  standard 
keyboard  or  the  use  of  switches  mounted  on  each  side  of  the  head 
are  possible  outcomes  of  this  evaluation.  This  information 
determines  what  characteristics  the  device  must  have  in  order  to 
allow  the  user  to  input  information  to  the  device.     The  outcomes 
of  the  cognitive/language  assessment  are  a  symbol  system  useable 
by  the  client,  the  number  of  elements  that  the  client  can  use  at 
one  time   (array  size),  the  client's  skills  in  categorizing, 
sequencing,  encoding,  spelling  and  reading,  etc.     The  ability  of 
the  client  to  manipulate  vocabulary  and  to  effectively  compile 
multiple  element  utte.:ances  is  also  determined.     This  summary  of 
goals  and  skills  may,  of  course,  be  filled  in  using  assessment 
data  collected  by  other  means. 
Selection  of  Candidate  Systems 

Section  IV  is  a  compilation  of  candidate  communication 
systems  that  appear  to  be  appropriate  to  the  client's  goals  and 
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needs.     These  may  be  selected  on  the  basis  of  answers  to  the 
questions  in  Table  2  and  application  of  the  hierarchy  of  Table  1. 
By  answering  these  questions,   the  examiner  can  move 
systematically  toward  a  set  of  critical  device  character istfjs. 
The  questions  are  a  guide  to  the  tester  to  make  the 
transformation  from  goals  to  characteristics.     We  employed  two 
criteria  in  selecting  questions  for  inclusion  in  Table  2: 

1.  Each  question  must  provide  information  that  is  relevant 
to  the  determination  of  device  characteristics. 

2.  Each  question  must'  narrow  the  choices  of  appropriate 
systems   for   the  client. 

The  answers  to  these  questions  all  help  identify  constraints 
that  must  be  employed  in  the  choice  of  device  characteristics. 
Some  affect  the  output  format  of  the  device  (I.A. l.a; I.B. l.b) . 
Others  are  related  to  the  cognitive  selection  method   (I.A.S.d)  or 
vocabulary  manipulation  (II. B. 2).     Still  others  relate  to  the 
physical  construction  of  the  system  (e,g.I.A.l.e  and  f ) .  Symbol 
system  type,  portability,   input  requirements  and  strategies  of 
use  are  also  addressed  by  various  questions.     It  is  not  important 
that  this  set  of  questions  be  used  in  the  form  presented  here. 
However,  it  is  important  that  the  information  generated  by  them 
be  obtained  .     Only  those  questions  relating  to  specific  goals 
for  the  client  being  assessed  need  be  addressed  in  an  individual 
case.  Thus,  some  subset  of  the  goals  listed  in  Table  2  are 
typically  of  importance  to  any  specific  client.     Once  the  answers 
to  these  questions  are  obtained  it  is  necessary  to  place  them  in 
the  context  of  device  characteristics.  The  characteristics  of 
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importance  are  then  related  to  candidate  systems  through  the  use 
of  the  hierarchy  presented  here  and  knowledge  of  commercially 
available  device  features.     This  information  is  used  tc,  complete 
Part  V  of  Table  3.       Those  systems  judged  to  be  potentially 
useful  are  selected  prior  to  the  meeting  with  the  client  during 
which  candidate  systems  are  to  be  validated.     Likewise,  proposed 
strategies   (methods  of  using  the  proposed  systems  which  maximize 
their  ef f ectivenes)   are  listed  in  Part  V  prior  to  meeting  with 
the  client.     This  entire  process  is  illustrated  via  several  case 
studies  in  the  next  section. 

Validation  of  Candidate  Systems  and  Strategies 

Once  the  proposed  systems  and  strategies  are  formulated,  it 
is  possible  to  meet  with  the  client  and  those  v/orking  with 
the  client.     Teachers,  therapists   (speech,  occupational, 
physical) ,  counselors,  representatives  of  third  party  payers 
(Department  of  Rehabilitation,  etc.),   family  members,  living 
facility  care  providers,  and  any  other  persons  directly  involved 
with  the  client's  communication  needs  are  invited  to  attend. 
This  greatly  facilitates  the  implementation  of  selected  systems 
and  strategies.     The  session  is  a  combination  of  discussion, 
■      demonstration  and  evaluation  of  alternative  systems.     We  begin  by 
restating  and  discussing  the  client's  goals  to  insure  that  all 
parties  have  the  same  expectations.     Often  there  will  be  multiple 
goals  based  on  environments   (e.g.  school  vs.  home)  or  situations 
(e.g.  work  or  school  assignments).     When  the  goals  have  been 
verified,     the  proposed  systems  are  presented  and  related  to  the 
goals  they  are  to  meet.     If  the  client  has  not  had  the 
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opportunity  to  use  the  system  before  or  if  there  is  sone  question 
as  to  the  utility  of  the  systentr   the  client  is  asked  to  create  a 
simple  message  asinc^  the  device.     If  there  are  special  featuies 
that  require  additional  skills   (such  as  storing  and  retrieving 
information),  then  the  client's  ability  to  operate  these  is  also 
assessed.     In  many  cases  this  step  is  not  necessary  since  we 
already  know  that  the  client  can  use  the  system*     For  example, 
with  picture  boards^  the  client  will  have  demonstrated  adequate 
pointing  sleet  ion  skills  in  prior  phases  of  the  assessment. 

Once  it  is  decided  that  a  particular  system  is  appropriate 
for  the  client,  we  discuss  strategies  for  using  each  proposed 
system.     This  discussion  usually  focuses  on  the  goals  to  be  met 
and  situations  in  which  the  system  would  be  most  useful.  For 
example,  there  may  be  situations  in  which  the  communication 
process  is  breaking  down  f,or  the  client  and  others.  By 
discussing  the  use  of  thv  proposed  system  in  that  environment  and 
situation,  we  can  develop  an  understanding,  on  the  part  of  both 
the  client  and  the  others  invol^'^d  with  him/her,  of  the  use  of 
appropriate  systems.     We  consider  this  phase  of  the  assessment  to 
be  an  essential  factor  in  the  eventual  success  of  the  acquired 
systems.     The  outcome  of  this  process  is  a  set  of  systems  that 
have  been  validated  and  an  initial  approach  to  the  strategies 
necessary  to  use  the  systems  effectively  in  various  environments. 
This  approach  provides  very  solid  documentation  of  need  and 
appropriateness  that  can  be  useful  in  both  seeking  funding  for 
the  proposed  systems  and  in  developing  effective  programs  for 
their  use.  nno 
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Case  Studies  ^ 
The  theoretical  basis  for  matching  client's  goals  and  ^^.kills 
to  device  characteristics  is  best  illustrated  through  the  use  of 
case  studies.     We  have  selected  several  cases  representing 
different  goals,  skills  and  recommended  systems.     These  cases 
have  been  selected  from  a  much  larger  set  of  client  histories, 
and  they  are  felt  to  be  representative  of  the  scope  of  the 
process  described  here.     The  cases  selected  illustrate  the  use  of 
Lhe  procedures  described  in  preceeding  sections,  especially  in 
regard  to  trade-offs  that  become  apparent  in  selecting 
appropriate  augmentative  communication  systems. 
Case  1  -  Severe  Physical  and  Cognitive  Disability 

George  is  19  years  old,  and  he  has  severe  cerebral  palsy  with  ^ 
quadraplegic  involvement.     He  has  no  functional  speech.  His 
current  systems  for  communication  include  pointing  to  "yes"  and 
'•no"  on  his  lap  tray,  pointing  to  objects  in  the  environment  and 
the  use  of  facial  expressions  to  convey  emotions.     General  ooals 
include  increased  independence  and  eventual  use  of  an  electric 
wheelchair.     He  currently  has  a  manual  wheelchair.  Communication 
goals  are  to  get  attention,  express  feelings  and  needs  and  convey 
desires  and  problems.     His  most  functional  anatomic  site  is  his 
left  arm.     He  can  point  to  pictures  placed  1"  apart  and  he  can 
reach  objects  within  a  20"  radius  of  his  body  midline.  He 
successfully  used     tread   (pedal)   and  leaf  switches.  George's 
symbol  system  is  pictures  in  arrays  of  10  -  20.     He  can  sort 
pictures  and  use  them  to  answer  questions     such  as  •'What  would  | 
you  use  in  the  rain?"   (picture  of  an  umbrella) .     Based  on  this 

Er|c  263 


Page  21 


assessment  information  the  following  steps  were  followed  to 
identify  proposed  toola  <md  strategies.     Since  the  appropriate 
symbol  system  is  pictures,  all  print        s    ;  ems  were  eliminated 
because  none  of  these  will  allow  pictur       to  be  selected  and 
printed.     This  still  left  many  choices.     George's  pointing  skills 
are  good  and  the  use  of  his  left  hand  to  directly  point  to 
objects  was  chosen  as  an  appropriate  physical  selction  method. 
Since  George  did  not  have  letter  or  number  recc^nition  and  since 
he  did  not  need  time  encoding,  direct  selection  of  items  was  also 
the  best  cognitive  selection  method.     This  choice  eliminated  all 
scanning  array  type  communicators  from  further  consideration. 

Output  format  required  a  further  consideration  of  goals. 
Since  an  attention  getting  system  was  required,  we  first 
determined  the  environment  in  which  it  was  to  be  used.  George 
lives  in  a  skilled  nursing  facility.     The  staff  indicated  that  an 
audible  attention  getting  device  that  was  always  available  to  him 
would  most  appropriately  meet  his  needs.     Based  on  our  earlier 
physical  assessment,  we  choose  a  tread  switch  to  activate  a  tone 
for  getting  at'tention.     It  was  also  determined  that  the  device 
should  remain  "on"  after  it  was  activated  by "George,  and  be 
turned  "off  by  a  staff  person.     We  had  also  determined  that 
George  reacted  favorably  to  a  tone  output  when  he  pressed  the 
tread  switch.     For  his  other  communication  needs,  the  use  of  a 
communication  board   (or  boards)'  with  transient  visual  output  was 
proposed.     Since  staff  at  the  schoox  and  living  facility  would  be 
using  the  system,   it  was  also  decided  to  place  words  over  each 
picture  to  reduce  ambiguity  in  the  interpretation  of  George's 
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utterences      Based  on  George's  ability  to  select  from  an  array, 
as  determined  in  our  cogni  tive/langua<?e  assessment,  an  array  size 
(number  of  pictures)  or  10  to  20  was  chosen.     George  has 
abilities  at  the   Jirect  indication  of  picture  level  only  and  nc 
other  vocabulary  ..lanipulation  characteristics  are  required  at  the 
present  time.     The  physical  form  of  the  system  was  determined  to 
be  individual  language  boards  thai;  are  situation  specific. 

Once  these  proposed  systems  wsre  selected  we  met  with  the 
client,  his  living  center  staff,  his  counselor  from  the  local 
Regional  Center  for  Developmental  Disabilities  (third  party 
payer)   and  his  speech  p,  .tholcg  ir;t .     The  assessment  session  began 
with  a  review  and  verification  of  the  goals  stated  earlier.  The 
proposed  systems  were  presented  and  each  was  discussed  in  detail. 
Strategies  propose::  for  the  use  of  the  attention  getting  device 
emphasized  the  necessity  for  r.taff  to  respond  to  his  requests  for 
attention,  even  if  inappropriate  initially.     Inappropriate  use  of 
thfc  device  should  be  discouraged  without  removal  of  the  device 
from  his  control  if  possible.     Methods  of  mounting  the  device  on 
his  wheelchAir  were  also  discussed.     The  necessity  to  have  the 
switch  and  tone  box  move  with  George  when  he  is  out  of  this 
wheelchair  was  also  discussed,  and  it  was  decided  that  a 
removable  mounting  system  was  required.  Use  of  the 

■    communication  boards  was  addressed  by  first  discussing  the 

situations  in  which  George  needed  to  express  his  wants,  etc.  His 
school  activities,   living  center  activities,  needs  ("move  me  to 
another  place- ,  "toilet  me",  etc.)  provided  examples  of  areas  for 
which  situation  specific  boards  that  could  be  constructed. 
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Practical  suggestions  as  to  format  and  layout  of  the  boards  fsuch 
as  grouping  items  by  type  and  linguistic  function)  were  also 
discussed   in  light  of  his  ability  to  sort  and  recognize 
ca tegor  ies . 

This  case  illustrates  the  importance  of  environmental 
considerations  as  well  as  goals  and  skills.     George's  physical 
skills,  while  limited,   still  allowed  for  a  wide  choice  in 
systems .     His  cognitive/language  ability,   specifically  his  need 
for  a  picti'.re  vocabulary,  was  the  most  limiting  factor.     This  is 
often  the  case,  and  it  is  the  reason  that  this  characteristic  is 
at  the  lowest  level  in  our  hierarchy.  .  Choice  of  a  direct 
selection  communication  board  system  was  based  on  the  need  to 
convey  ideas  rapidly  as  well  as  the  ease  of  fabrication  for 
systems  that  serve  new  situations. 

Case  2  -  Mild  Physical  Impariment,  Severe  Cognitive  Eilay 

Jenny  is  14  years  old,  has  mild  cerebral  palsy,  is 
ambulatory  and  has  no  functional  speor^- .     She  lives  at  a 
residential  care  facility.  General  goals  include  increased 
independence ,  control  of  "wander  ing"  behavior  and  increased 
attention  to  task.     Communication  goals  include  expressing  needs, 
making  choices  among  alternative:  activities,  expressing  emotions 
and  initiation  of  communicaiton.     Jenny's  physical  capabilities 
are  essentially  those  of  an  able  bodied  child  her  age.  Her 
cognitive  skills  are  severely  delayed  with  picture  recognition  at 
the  2  yr.   6  mo.   level.     Her  current  systems  include  pointing  to 
objects,  a  small  number  of  manual  signs,  pictures,  and  yes/no 
answers  to  questons  and  a  few  Bl issymbols .       Based  on  these  data, 
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it  was  determined  that  Dlissymbols  were  the  most  appropriate 
symbol   system  because  they   include  a  syntax  and  grammar,  are 
universally  applicable    (especially   to  those  who  can  read)  and 
they  provide  the  basis  for   the  development  of   language  concepts. 
Jenny  had  already  learned  some  Blissymbols   in  her  school  program. 
;      This  choice   left  a  number  of  options  for   Gystems^  Physical 

seler-tion  via  direct  pointing  was  chosen.     Direct  symbol  selection 
is  the  only  viable  method  for  Jenny  due  to  cognitive  limitations 
which  preve^nt  encoding.     Several  output  options  were  explored. 
Jenny   responds  very  well   to  auditory  feedback  and   to  devices 
which  she  can  manipulate.     This  led   js   to  propose   the  use  of  some 
form  of  auditory  feedback  in  conjunciton  with  Blissymbols  (such 
as   the  use  of  a  computer   system  with  spoken  output  for  Blissymbol 
input  choices)  .     Vocabulary  size   is  limited  to  20       30  symbols  at 
this  time.     Only  direct  symbol  selection  is  possible  and  no  other 
voGabular4^-nffianipulation  was  considered.     The  physical  format 
included   single  comn.anicat ion  boards  and  small  books.   Only  a 
limited  number  of  symbols  per  page  were  proposed  because  of  her 
cogn  itive  requirements* 

After   these  decisions  were  made  an  assessment  meeting  was 
held  \rith  Jenny's  parents,   living  center   3taffir    teacher  aand 
speech  pathologist.     Proposed  systems  were  discussed,  including 
the   teacher's  and  speech   therapist's  experiences  with 
BlissymbolSo     Strategies   for  using  the  symbols  at  home,  at  the 
living  facility  and  at  school  were  considered^     it  was  decided  to 
c   ncentrate  on  the  acquisiton  of  vocabulary  at  school,  to 
^ -vcourage  choices  and  use  qf  the  communication  system  in  lieu  of 
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wandering    (e,g,   "May  I  go  to  the  pop  ir^achine?" )   at  the  living 
facility,  and  to  use  the  system  at  home  in  a  mode  that  encourages 
initiation  by  rewarding  use.     Examples  of  the  latter  are 
including  places  to  go  or  desi   jd  activities  on  the  communication 
board,  and  then  doing  that  activity  with  Jenny  when  she  chooses 
it  spontaneously.     This  encourages  intiation  and  the  recognition 
of  the  power  of  communication.     The  use  of  simple  communication 
boards  was  decided  upon  rather  than  more  complicated  electronic 
feedback  devices  until  the  utility  of  Blissymbols  and  the 
concepts  of  using  then'j  for  communicaion  are  established. 

This  case  illustrates  the  dependence  of  any  augmentative 
cornmunicci t ion  system  on  environmental  constraints,  goals,  skills 
(including  behavioral)   and  the  need  to  develop  strategies.  The 
straceyies  are  much  more  important  in  this  case  than  ^^re  the 
sysreirs  per  se.     If  the  strategies  can  be  successf ullly 
iippleniented ,  then  it  may  be  desireable  to  find  more  flexible 
.<r/stems  to  enhance  cc mmunication,  but  this  is  not  warranted  at 
this  time. 

Case  3  -  Visual  and  Physical  Impairment,  Mild  Cognitive 
Impairment 

.Toyce  is  a        year  old  woman  vjitn   vn  jndiagnosed 
degenerative  neural  disease  present  since  e.^rly  childhood.  Her 
current  communication  modes  are  speech,  which  is  becoming  less 
and  less  intelligible,  writing   (also  becoming  less  legible) 
manual  signing  and  an  electric  typewriter   (at  school).  Her 
general  goal  is  increased  independence.     Communication  goals  are 
for  conversation  with  peers  who  cannot  read,  written  copy  that  is 
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more  legible  ,)er  handwriting  and  a  portable  device  to  help 

with  convert    .     n.     She  also  expressed  a  desire  to  be  able  to 
correct  errors  in  her  printed  work  and  create  cleanr  legible 
copies.     Her  right  hand  and  fingers  are  her  most  controllable 
site,  and  she  can  work  anywhere  within  a  20"  radius  o     her  body. 
A  major  ^^roblem  is  her  visual  capability  which  requires  1/2" 
size  or  greater  letters  for  recognition.     She  is  able  to  ise 
typewriter  size  keyboards   (we  evaluated  her  ability  with  both 
standard  electric  typewriters  and  computer  keyboards),  and  she 
can  use  a  joystick  and  tread,  leaf,   low  pressure  and  pneumatic 
(by  squeezing  a  rubber  bulb)   switche;;.     She  spells  at  a 
functional   (sixth  grade)   level.     She  is  able  to  use  sorting,  and 
word  storage  encodi'^g  methods . 

Based  on  thes<    data,  we  developed  a  list  of  proposed  systems 
as  follows.     Joyce's  symbol  system  is  spelling,  thus  p.aking  many 
options  available.     Her  physical  ability  allows  use  of  a  full 
alpha-numeric  keyboard,  and  her  combination  of  direct  selection 
an:,  encoding  skills  makes  the  use  of  a  pa-ge  format  feasibl  Her 
goals  were  considered  carefully  when  deciding  on  output  mr  J^*s. 
Her  writing  needs  requirt    a  printed  format,  but  her  conversation 
needs,  especially  with  non-reading  peers,  could  be  met  by  a 
transient  visual  or  speech  output  system.     The  portability 
jL^^quirement  led  us  to  decide  on  simple  picture/^ord  boards  for 
the  portable  component.     Her  visual  problems  indicated  that  any 
system  would  need  to  have  characters  no  smaller  than  1/2'* 
including  p:.inted  letters.     Her  vocabulary  for  conversation  can 
be  limited  to  20-50  items  on  a  board  or  in  a  picture/word  book. 


Page  27 


However,   her  writing  needs  in  school  and  at  home  require  much 
larger  storage  capability.  Joyce's  ability  to  sort  and  encode 
indicated  that  she  might  be  able  to  use  a  full  editing  capability 
via  a  microcomputer  system.     This  would  also  allow  us  to  address 
her  need  for  enlarged  visual  feedback  e^nd  printed  outputs 
Physical  construction  was  addressed  separately  for  the  two  types 
of  systems.     For  the  portable  conversation  aid,  communication 
board  layout  was  the  major  concern.  Storage  requirements  for  the 
board  included  making  them  small  enough  for  carrying  in  a  back- 
pack or  purse.     For  the  printed  system,   it  was  decided  that  her 
needs  could  only  be  rnet  with  a  flexible,  but  stationary  system. 

Once  these  syst^^.ris  were  decided  upon,  we  met  with  the  f^ttinily 
to  discuss  them.     Th  s  seti^i^Ti  included  a  demonstration  of 
enlarged  video  di5^p)^y^  e     a  computer  monitor,  Joyce's  use  of  a 
key   ?rc\  over  a  computer  keyboard,  and  an  evaluation  of  the 
efft'jt  ,.ven^       of  auditory  feedback   {a  bftep)   when  letters  were 
tyv-c  ^  <  r  the  Ke-^board.     To  address  her  visuoil  pro  lems  we  also 
placed  a  jraciiifi     g  glass  over  the  keyboard  and  over  the  printed 
output  on  both  a  typewriter  and  computer  printer.     We  also  had 
Joyce  use  a  ;^t:ick  to  push  the  keys.     Not  all  of  these 
character ir.M7t>  were  useful  for  Joyce.     The  magnifying  glass  was 
unsuccessful  because  of  her  constant  head  tremor,     nd  the 
point  ng  stick  did  not  resul*:  in  any  impro  ement  in  h  r  typing 
rate.     However,   the  enlarged  video  display  and  keyguard  did 
significantly  improve  her  performance.     She  also  felt  that  the 
tone  produced  with  each  key  press  was  helpful. 

Because  Joyce  needed  editing  capability  in  her  system,  we 
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asked  her   to  carry  out,  various  functions  using  a  computer.  She 
was  able  to  reti leve  stored  words  via  numeric  codes,   to  insert 
and  delete  characters  on  the  screen  and  control  a  printer  program 
to  obtain  hardcopy  of  her  message.     We  also  discussed  the  use  of 
communication  boards   for  conversation  with   individuals  who  cannot 
understand  her  speech.     Organization  by  categories,   the  inclusion 
of  words  above  the  pictures  and  size  cons i dera tons  were  also 
discussed.     Based  on  this  session  a  computer  system   (Apple  II) 
with  a  special  editing  and  storing  program  utilizing  enlarged 
characters  was  recommended  together  with  a  set  of  communicatio  \ 
boards  f  r  use   in  different  environments.     Thes  ^  i^ystems  y/are 
procured  and  Joyce   is  now  using  them  both  successfully. 

This  case  illustrates  the  need  for  consideration  of  visual 
and  auditory  cap;b  lities  in  selecting  an  output  format.  It  also 
illustra' as  the  u-ed  for  multiple  systems  to  meet  the  total  needs 
of  a  client.     Th^  capabilities  of  the  stationary  system  cannot  be 
duplicated   in  the  portable  conversational  system,   but  the 
flexibility,   lovjf  cost  and  eaje  of  construction  of  the  portable 
picture/word  boards  makes  therr  very  functional.     This  is  also  an 
example  of  combining  very  sophisticated  higci  technology  and  v^ry 
simple  low  technology  systems,  not  an  uncommon  occurence  in  oo." 
experience. 

Case  i  -  Severn:  Motor  Problems,  'Mormal  Cognitive  Developmf-.it 

Lora  is  six  ytiars  old.     She  has  severe  athetoid  cerebral 
palsy  with  quadraplegic  involvement.,  and  has  no  functional 
speech.     She  was  assessed  in  the  summer  preceeding  her  et.rollment 
in  a  regular  first  grade  class..     She  also  receives  regulai 
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speech,  occupational  and  physical  therapy.     General  goals  are  tot, 
Lor a  to  achieve  functional  normalcy  in  order  to  take  maximum 
advantage  of  her  academic  program.     Communication  goale  are  for 
systems  to  be  available  so  Lora   is-,  not  limited     in  her  classroom 
experience  by  her  physical  abilities.     she  needs  a  writing  yystem 
to  use  while  her  classmates  are  learning  to  print  and  a  speech 
output  system  to  use  for  phonetic  language  development  and 
classroom  discussionb.     Lora  also  needs  a  system  to  enhance  her 
ability  to  interact  with  her  peers,   family,  and  unfamiliar 
adults. 

Lora  has  better  control  of  her  left  hand  and  arm  than  she 
does  of  her  right.     She  has  a  functional  workspace  18"   In  radius 
from  her  body.  Lora  can  ppferate  both  typewriter  and  small 
(calculator-size)   keyboards  with  her  left  hand.  Her  accuaracy 
improved  with  both  types  of  keyboards  when  a  keyguard  was  used, 
and  she  was  more  accurate  and  faster  with  the  smaller  keyboard. 
She  successfully  used  tread,  leaf,  and  rocker  types  of  single 
switches  and  a  four  position  switched  joystick. 

Lora's  receptive  vocabulary  ability  was  reported  by  her 
speech  pathologist  to  be  at  the  5  year  10  month  level   (based  on 
scores  the  able  bodied  population  on  which  the  test  was 

standarc     ed)   using  the  Peabody  Picture  Vocabualry  Test.  Lora's 
receptive  auditory  language  was  found  to  be  good  with  errors  only 
concepts  generally  mastered  by  children  older  than  her.  She 
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alGo  demonstrated  an  ability  to  sort  pictures  into  two 
categor  ies . 

Based  on  these  data  we  recognized  the  need  for  several  types 
of  augmentative  communication  systems  in  order  to  meet  Lora's 
goals  and  take  advantantage  of  her  cognitive  abilities. 
Functional  communication  with  peers  and  adults  requires  the  use 
of  pictures  until  L<  ca  develops  reading  and  spelling  skills 
through  her  school  program.     For  this  need  we  considered  both 
pointing  to  coramunicaiton  boards  and  scanning  comrauni  ation  aids 
which  could  also  be  used     in  a  printing  mode  when  she  develops 
spelling  skills.     For  her  w.viting  needs  both  electric  typewriter 
systems  and  smaller  keyboard  operated  devices  (Canon 
Communicator,  Sharp  Memowriter)  were  included  as  feasible 
alternatives.     Speech  output  aids  were  proposed  for  her  needs  to 
participate  in  classroom  discussions  and  to  learn  phonics.  These 
choices  were  based  on  the  hierarchy  of  Table  2  and  the  questions 
of  Table  1.     Symbol  system  type   (pictures  for  current  functional 
communication)  was  first  considered.     Then  physical  abilities  and 
cognitive  abilities  to  use  scanning,  etc.  were  considered. 

Lora's  parents,  speech  and  occupational  therapists,  and  teacher 
attended  the  assessment.  We  validated  the  goals  for  Lora,  and 
then  discussed  ways  in  which  augmentative  systems  could  overcome 
her  physical  limitations.     This  discussion  included  the  role  of 
pictures  for  immediate  functional  nication,   the  use  of  a 

printed  output  system  while  her  peers  are  learning  to  print,  and 
the  use  of  speech  output  for  phonic  langua^  ' /ment  and 

group  discussions.     We  then  had  Lora  use  a  l     '    .    .  coramunicat ion 
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aid,  and  she  very  quickly  showed  that  she  could  use  all  modes  of 
scanninq.     When  pointincj  directly  to  pictures,  she  could  select 

square  pictures  very  ranidly.     This  was  then  the  ayatem  of 
choice  for  immediate,  functional  conversaton. 

Next  Lora  used  the  Canon  Communicator  placed  in  her  lap. 
She  was  also  able  to  use  th(    Sharp  Memowriter  and  an  electric 
typewriter   (IBM  Selectric)   placed  on  a  table  in  front  of  her. 
She  demonstrated  both  an  ability  to  make  selections  and  to  use 
control  features   (such  as  on/off,  store/retrieve,  etc.).  Lora 
was  shown  the  Handivoice  Model  HC-110.     She  successfully  made 
selections  using  a  picture  overlay,  and  she  also  was  able  to  use 
control  features  with  the  device  on  her  lap  tray.     Finally,  the 
Autocom  was  placed  on  a  table  in  front  of  Lora  and  she  made 
selections,  stored  a  word  and  learned  how  to  control  it.  She 
showed  an  exceptional  ability  to  interact  with  system,  solve 
problems  and  develop  strategies  to  overcome  difficulties. 

Based  on  these  results,   it  was  decided  that  an  IBM 
correcting  typewriter   (with  keyguard  and  continuous  paper  roll)  , 
a  Handivoice  Model  HC  110^  and  communication  boards  be  obtained 
to  meet  Lora's  needs.     These  were  all  procured  and/or  made  by 
school  staff  and  Lora  is  now  using  them  successfully. 

This  case  illustrates  the  use  of  multiple  systems  and  the 
imrortanc-  of  obtaining  systems  as  early  as  possible  in  a  child's 
development  so  he  or  she  can  take  advantage  of  academic 
instruction. 

Case  5  -  Writing  Disability  Only 

Chuck  is  a  10  year  old  with  quadraplegia  as  a  result  of 
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corobral    palny.      He   has   normal   npoech   and   is  able   to  write  with 
some  difficulty.     His  writincj   is  i.ot    ilways   legible,    it   is  slow 
(11   letters/  minute)    and  cauBes  birr    liscomfortr      he-  hu^  an  aide 
with  him  for   two  hours  per  day  in  n.o   regular  school  program* 
Curren^ly  his  parents  help  with  his  written  homework  assignments* 
Chuck's  general  gorls  are   for    independence  and   normalcy  in  his 
educ^itional   experience.     Communication  goals  are  for   note  taking 
spelling   tests,   recording  math  computations  and  completing 
w;:itten  homework  assignemnts.     He  also  would  1     e  to  have  a 
system   thu^t  aids   his  own  handwriting  by   increasing   speed  and 
reducing  iatigue. 

Chuck's   left  hand   is   functionally  better   than  his  right 
hand.     He  used  his  left  index  finger   to  type  on     an  electric 
typewriter r   an  Apple  Computer ^   and  a  Sharp  Memowriter.     With  all 
of  these  systems  he  averaged  about  23   letters  per  minute  (double 
his  handwriting  raue),   and  he  experienced   less   fatigue  and 
discomfort   than  he  does  -       i  '    ndwriting..     He  can  operate 
anyv/here  within  a  16  to  20''   radius.     His  language  is  at  age  level 
with   spelling  being  a   functional  symbol  system. 

Based  on  these  data  several  types  of  systems  were  proposed. 
Chuck   had  previously  used  an  electric  typewriter^   but   it  could 
not  be  easily  r?oved  from  room-to-room  with  him.  Portable 
printing  communicators  were   th  is  proposed.      Tn  order   to  help 
reduce   fatigue  and  increase  speed  of  handwriting r   several  writing 
aids  were  proposed.     These  all  help  the  user   to  hold   the  pencil 
by  surrounding   it  with  a  LlocK  of  wood  or  a  wire  frame. 

Our  assessment  session  wc:^        ^lided  by  Chuck  and  his  mother. 
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First,   sovoral   of  the  handwriting  aids  were  demonstrated  and 
Chuck   .  .ed  them.     While?  one  of  these  did  help  reduce  dit'comfor t , 

it  did  not  significantly  increase  his  writing  speed.  Therefore^ 
we  did  not  r ecoininend  the  acquisiton  of  any  of  these  ^.ids.  The 
Canon  Coininunicator  and  Sharp  Memowriter  v   n  demonstrated  and 
Chuck  used  ^ach  to  create  a  short  message.     He  preferred  the 
column  format  of  the  Memowriter   to  the  strip  printer  of  the 
Canon.     He  also  was  shown  how  words  and  phrases  may  be  stored 
using  the  Memowriter,  and  he  easily  mastered  the  use  of  these 
functions.     Since  Chuck  also  needed  to    o  homework  in  mathematics 
and  language,   several  microcomputer  programs  for  mathematical 
manipulation  and  word  processing     were  also  demonstrated.  Chuck 
quickly  mastered  these  programs  and  was  enthusiastic  about  using 
them.     These  features  would  allow  Chuck  to  complete  work  more 
rapidly  with  less  energy  expenditure,     he  computer  would  also 
allow  printing  of  reports  and  mathematics  homework.     Because  he 
could  edit  his  work  before  printing,   his  typing  speed  would  be 
faster  and  the  quality  of  the  finished  product  would  be  higher. 
Final  recommendation  was  for  the  acquiBii.on  of  a  microcomputer 
system   (AppI:    II)  with  word  processing  and  mathematical 
manipulation,   and  a  Sharp  Memowriter. 

This  case  illustrate  r>  the  use  of  different  systems  to  meet 
the  same  overall  goal,  but  in  different  environments.     Both  of 

rr^-      's  ems  meet  Chuck's  need  for  a  writing  system  ,  but  each 
has  unique  characteristics  not  possessed  by  th(^  other.  For 
note-taking  the  Sharp  is  portable  and  can  be  mounted  to  Chuck's 
wheelchair.     For  homework^  the  Sharp  would  be  limited  to  a  15 
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croluinn  wide  printing   fOruni  ,  wc^uld  w    ko   it   difficult  to 

compose  loncjer  written  roportr, ,   etc.  The    a  iccocoinputer  system 
overcoines  this  problem  with  a  page  printer  and   it  also  has 
mathematical  manipulation  and  word  processing  functions  that  are 
nnt   available  on   the  Memowriter. 

Summary  and  Cone 1 us  ions 
The  major  advantage  of  the  assessment  i--  •  clescrlbed  here 

is  that  they  are  based  on  a  consideration  ol  nt  qoals  and 

skills  first  and  a  consideration  of  augments*  iv    i^ommunicat ion 
system  characteristics  second.     Thus,   the         cem  is  matched  to 
the  client   (within  the  limits  of  current       jhnology)   rather  than 
the  client  being  forced  to  adapt  to  the  system.     Without  a 
structured  approach  like  the  one  presented  here,  however,   it  is 
very  difficult  to  meet  client  goals.     The  case  studies  illustrate 
the  way  in  which  this  approach  converges  to  a  set  of  systems  that 
meet  the  client  goals  and  also  take  maximum  advantage  of  his  or 
her  skills.     The  procedures  presented  are  only  one  part  of  a 
total  assessment  protocol  developed  by  the  Assistive  Device 
Center  . 
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Table  1*     A  Hierarchy  of  Augmentative  Communication 

System  Characteristics 


Highest  Physical  Construction 

Color /design 
Size/weiqht 
Storage  requirements 
Wountability 

Vocabulary  Manipulation 
Editing 

Page  selection 

Use  of  control  characters 

Simple  symbol  selection 

Vocabulary  Size 

N  >  iboo 

500  <  N   <  1000 

100  <  N   <  500 

16  <  N   <  100 

N  <  16 

Output  Format 
Printed/speech 

Transient  visual/simple  tone 

Cognitive  Selection  Method 
Cha  r  ac  t  e r  e need i ng 
Time  encoding 
Direct  selection 

Physical  Selection  Method 
Array    >  ifl 
Array    1  to  10 
Array    up  to  5 
Binary  choice 

Symbol  System 
Spelling 
Reading 

Symbols  (e.g.  Blissymbols) 
Lowest  Pictures 


Note:     Within  each  of  the  seven  categories,  the  levels  are 
arranged  in  a  hierarchy. 
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Table  2.     Ci»wnuM  I  cut  Ion  Con )  %  anil  Qt.c^lioni  Relating  Them  to  Device  Characteristic* 

Crlttcal  Questions  to  be  Askqii 


Gtia  I  s 


ConverSAt  iun 
A.  On«-tu-one 


I  .    With  peer% 


2.    Wi  th  s t rangers 


3.     Increasr  initiation 


Grt  attention 


Increase  speed 


Telephone  conversation 


a.  Will   thobfl   Individuals  be  a^le  to  use  the  same  typo  and  s 1 2a  of  symbol  system 
as  the  cl I ent7 

b.  Should  an  explanation  of  system  use  be  pro^'lded  for  listeners? 

c.  What  kind  of  Information  needs  »n  be  coimiunlcated  (e.g.,  emergency,  general, 

d      Where^wl 11   the  conversation  take  place  (e.g.,  home,  schocl,  bus,  etc.)7 

e!    Will  there  be  a  need  for  a  carrying  case  or  strap  (If  cllmt  l»  ambulatory; 

or  for  wheelchair  mounting?  unwi  .i 

f.    Are  there  any  slie  and/or  weight  restrictions  based  on  cHen'  s  abilities/ 


a.    Would  an  explanation  of  system  use  for  listeners  be  helpful? 
b      Would  a  method  of  getting  attention  be  helpful? 

c.  Can  strategies  (e.g.,   requiring  choices,  creating  "p^Yoff"  situations,  f^tc) 
Increase  effectiveness  of  system? 

d.  What  types  of  Items,  events,  activities  are  most   important  to  the  cltcnt/ 


a.    What  arc  the  environments  of  use,  and  what  constraints  does  this  Impose? 
b      Would  an  attention  getting  device  need  to  be  always  available  (such  ■^^O'' 

emergencies)  or  could  It  be  available  only  at  certain  times  (such  as  when 

the  cl  lent  I     in  bed)  ? 


Would  reorganization  of  the  current  system  (e.g.,  categories,  parts  of  speech, 
control  characters)  increase  speed? 

Would  practice  by  the  user  lead  to  Increased  speed  with  current  or  proposed 

W^uld"!he  use  of  larger  linguistic  units  (e.g.,  words  or  phrases)  Increase 

C^^the  user  utillie  encoding  schemes  to  increase  speed?     If  so,  can  the 
listeners  use  the  same  scheme? 

Would  storage  of  messages  for  later  reading  or  replay  Increase  speed? 


J.     Is  need  for  general  use  or  emergencies  only? 

b.    Would  pre-recorded,  taped  messages  be  sufficient? 

c      is  there  a  need  for  unlimited  vocabulary?  ^    ^  ,  * 

d.    Would  a  coded  (TTO)  system  be  appropriate  given  clients    needs  and  equipment 
of  "1 Isteners"? 


Croup 


Gen-  rai 


2.     CYassroo<n  use 


t I .  Graphics 


A.     Aid  Handwriting 


B.    Augnent  or  replace  writing 
wl th  printed  output 


I .     Genera  1 


a.  What  is  the  environment   (..g.,  ^etlngs,  school,  work)  and  what  special  needs 
does  this  impose? 

b.  Mow  large  or  loud  docs  the  output  need  to  be?  r       /  r 

c.  Are  there  any  special  characteristics  of  the  group  setting  (e.g.,  teacher  s 
aides,  symbol  systems  used,  special  activities)? 

d.  Will   the  system  be  moved  to  different  environments? 
c.     Is  voice  output  useful  or  desirable? 


a      U  the  person  is   in  a  -regular"  classroom,  what  are  the  activities  that  In- 
volve conversation  (e.g.,  reading  aloud,  group  discussion)? 
b      What  are  the  topics  covered  In  class?  t   i  . 

c.  What  kinds  of  vocabulary  or  symbol  systems  will  be  needed  to  participate  In 
group  ^lassroo<ii  activities? 

d.  Will   the  system  move  from  room  to  room? 


1.  ik3w  much  writing  does  the  person  need  to  do? 

2.  Where  wl 1 !   th»  system  be  used? 

3.  Is  there  a  need  to  increase  legibility? 
Is  there  a  need  to  i»"K:rease  speed? 

5.  Is  there  a  need  to  r.educe  pain  and/or  fatigue?  . 

6.  is  there  a  need  to  aid  positioning  of  the  body/arm/hand  and/or  writing 
mater  i  al s? 


b. 
c. 
d. 
e. 
f . 


Does  format   (strip  vs.  column  vs.  page)  matter? 
Is  there  a  need  for  portability? 

Is  there  a  need  for  enlarged  characters?  i«^,r.«r? 
ts  alther  irK;reased  »p«ed  or  accuracy  (relative  to  current  system  Important? 
Is  a  transient  visual  display  desirable  for    feedback  and/or  editing? 
Would  a  pre'Stored  vocabulary  be  desirable? 
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2.     1  (1  i  t  1  iHji  Anil  Currrc tiruj 

*.     Wculd  a  tlmplc  "crossoul"  br  sufficlcnlV 

l».     Would  an  error  deletion  (e.rj,,  a  correctable  typewriter)  suffice? 
c.     Are  editing  feniures  such  as  insert,  delete,  replace  rnquired? 

3.  Mtinirwt»rk 

a.  How  much  hofiwwork  will  the  perton  be  doing? 

b.  Will  the  system  be  used  both  at  home  and  at  school  or  wl 11   it  remain  at  home? 

c.  Will  the  person  need  to  w,^rk  Independently? 

d.  What  format  dr  the  assignments  have  (e.g.,  essays,  work  book  flll-ln)? 

e.  What  types  of  characierl  ne«d  to  be  printed  (e.g.,  lattori,  numbert.  Special 
m^th  Symbols)? 

^.     Classroom  use 

a.  What  subjects  are  covered  In  the  classroom? 

b.  What  types  of  written  assignments  are  given  in  tha  classroom? 

c.  Wh*t  types  of  vocabulary  (e.g.,  words,  letters,  numbers)  will  be  needed? 

d.  Is  written  test  taking  required?     If  so,  what  types  of  tests  («.   .,  short 
answer,  true/false,  multiple  choice)  will  be  given? 

e.  Will  the  system  move  from  class  to  class? 

b-     Personal  writing 

a.  Will   long  term  storage  be  required  (thermal  print  doesn't   last,  impact 
printing  or  photocopies  do  last)? 

b.  Will  thr  system  be  used  In  only  one  place? 

c.  What  types  of  vocAbulary  will  be  required? 

C.     MaiheiTWitical  haoipulalion 

a.  If  a  special   format  or  layout  required  Such  as  for  lono  Hlvi^lnn  nr  fmi]*i. 

— -   •'^'.fwii^M  vviwiaa   iui    luiiuuivi'ionor  mu  III 

pi  ication? 

b.  Will  built-in  calculator  functions  (e.g.,  4.       ^,             „ean)  be  required? 

c.  If  used    n  the  classroom,  what  are  the  academic  goals  (e.g.,  counting, 
basic  arithm<tic.  advanced  math)? 

Will  thfs  System  move  from  class  to  class? 

0.     Drawing,  plotting,  graphing 

a.  What  type  o*  plots  (e.g.,  x-y  line  graph,  bar  gmph,  pie  chart)  will  be 
requ 1  red? 

b.  Will  mechanical  or  electrical  drawings  or  schematics  be  required? 

c.  Will  free-form  or  creative  drawings  and/or  sketchings  be  required? 

d.  Will  "coloring"  (e.g.,  f.'lllng  an  area  with  a  color)  be  required? 

e.  Will  princed  output  be  requ«iAd  or  can  video  displays  be  used? 

'""^    ::r::e^n::dr::  °'  ^^^^  ^^'^ 

2.    These  questions  help  relate  ^he  hierarchy  of  Table  I  to  specific  cli.nt  goals  and  skills. 


I 
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Table  3,   Information  Required  to  Validate  Candidate  Systems 

and  Strategies 

I.     Current  systemr  used  and  their  deficiencies 

II.     Client  goals 
A.  General 
B-  Communication 

C.  Others 

1.  Educational/vocational  setting 

2,  Living  environment 

III,  Skills 

A.  Physical  site   

1.     Pointing/i^eyboard  skills    _  . 


2.  Array  size   ^   .  . 

3.  List  switches  used  (size  and  type; 
Cognitive/language 

1.  Symbol  type(s)   

2.  Array  size 


3.    usage  level"  (spelling,  reading,  utterance  size) 
4      Selection  modes   (direct,  encoded) 
s!    Vocabulary  arrrangement  (alphabetical , topical) 

IV.     Candidate  systems  proposed  n.,i.r.ni- 

Systems  Select  Output 

(used/disc^     modes  modes 

A.  General  use 

B .  Educ . /voc .  set t ing 

C.  Living  situation 

V.     Strategies  proposed 

A.  General 

B.  Educational/vocational 

C.  Living  situation 


^""^l!"  This  table  can  be  used  as  a  planning/data  sheet. 

2.  An  additional  column  for  comments  is  helpful  in  Part  IV 

3.  systems  that  are  either  used  by  the  client   (used)  or  di 

cussed   (disc)    are  listed  in  Part  IV. 
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Efficacy  of  Asscssnient  Flow 


Tlie  officocy  of  tho  assessment  procedure  was  reviewed  .jlong  two  lines: 
outcome  and  the  flow  of  tlie  procedure  itself.     A  breakdown  of  outcomes  for  the 


Table  1.     It  should  be  noted  that  multiple  systems  were  often  recommended  and 
soiiK^Linies  only  part  of  the  recommendation  was  acquired  or  i  nipl  cmented .     Thus  a 
subject  could  be  included  in  two  or  three  areas  of  this  analysis.     For  example 
if  a  new  laptray  and  a  miniboard  were  recommended,  but  the  funding  for  the  lap- 
tray  WiiS  rejected  while  the  board  was  implemented,  the  subject  would  be  included 
in  nore  than  one  column  of  Table  1.     Approximately  82%  of  the  3k  subjects  ac- 
quired a  system,  device,  and/or  training  program  closely  resembling  at  least 
one  of  the  recommendations  based  on  the  assessment. 

A  Markov  Chain  analysis  (Palumbo,   1977)  was  performed  to  determine  the 
probability  of  moving  from  step  to  step  in  the  assessment  process.     The  goal/ 
priority  nodule  section  of  the  assessment  was   introduced  during  the  latter  part 
of  the  project  so  only  16  of  the  clients  who  received  recommendations  had  an 
assessment  section  that  included  goals  clarification.     The  Markov  Chain  picture 
in  Figure  1   reflects  this  lack  of  a  goal  assessment  section  for  a  large  per- 
centage of  clients.     Figure  2  shows  the  probability  of  moving  from  step  to  step 
with  the  goal  assessment  portion  removed.     The  analysis  indicates  that  the  pro- 
bability of  a  device  acquisition  as  an  outcome  of  the  current  assessment  proce- 
dures  is  high. 

Over  80^  of  the  recommendations  were  essentially  followed.     This  involved 
considerable  time  and  energy  on  the  part  of  significant  others.     It  required 
participation  on  the  part  of  third  party  payers  or  construction  of  materials  by 
the  teachers,  therapists,  parents  or  other  involved  individuals.     Such  a  high 
proportion  of  follow-through  is  quite  unusual,  ref'Je<;:t  ing  partly  a  commitment 
of  the  significant  others  to  the  children  and  partly  the  commitment  of  the 
schools  and  agencies  to  the  project. 


3^  subjects  who  received  recommendations  bof ed  on  assessments  is  presented  in 
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Assessment  Process  with  Goal  Clarification  Removed 
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Communication  Performance  Analysis 

The  Communication  Performance  Analysis  (CPA)  was  intended  to  measure  the 
efficiency  with  which  subjects  used  their  communication  systems.     Its  principle 
measure  was  the  time  in  seconds  required  by  the  subjects  to  select  a  single 
vocabulary  element  from  their  systems.     Depending  on  the  particular  system,  a 
vocabulary  element  could  be  a  picture,  symbol,  phrase,  word,  letters,  etc.  Pro- 
ject staff  verbally  requested  subjects  on  each  trial  to  select  elements  or 
element  strings  which  were  within  the  range  of  both  the  system's  and  the  sub- 
ject's capabilities.     Total   time  for  the  trial  was  recorded  and  was  divided  by 
the  number  of  actual  selecti  ons  (including  errors)   to  estimate  time  per  element. 
Correcting  for  errors   (by  dividing  the  total   time  by  the  number  of  correct 
rather  than  total  selections)  yielded  higher  element  times  but  analogous  results, 
and  therfore  will   not  be  reported.     Between  three  and  ten  trials  were  run  per 
system  depending  on  such  considerations  as  available  testing  time,  subject 
fatigue/attention,  etc.     An  attempt  was  made  to  measure  performance  over  a 
period  of  one  year  following  system  acquisition  at  intervals  of  1 ,  3,  6,  and  12 
months,  although  due  to  a  variety  of  reasons  (subject  illness,  unavailability 
of  the  system,  scheduling  difficulties),  the  testing  intervals  did  tend  to  vary. 

Figures  1   through  7  present  CPA  data  for  seven  subjects  for  whom  at  least 
three  testing  sessions  were  completed.     Subject  #12  was  tested  three  times  over 
a  period  of  one  year  on  a  communication  board/Light  Beam  Indica15t  (LBl)  system. 
As  can  be  seen  from  Figure  I,  his  time  for  selecting  items  on  the  board  steadily 
increased  under  testing  conditions.    His  teacher  reports  steady  times'.    The  in- 
crease in  time  during  testing  seemed  to  be  due  to  lack  of  motivation.  If 
teased  and  encouraged  enough  his  times  were  quite  rapid,  otherwise  they  were 
very  low. 

Subject  #57  used  both  a  Possum  Typewriter  and  a  mini-board  containing  the 
vocabulary  elements  which  she  pointed  to  with  her  hand.     The  possum  had  been  in  ' 
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use  for  about  a  year  before  the  project  started  but  was  abandoned  about  ten 
months  into  the  project.     It  was  used  with  relatively  high  efficienty,  however, 
it  required  spelling  skills  which  the  client  does  not  have.     The  mini-board 
with  Blissymbols  5ystem,u5ing  direct  selection  by  hand,  produced  slower  performance 
than  the  possum.    When  the  LB  I  was  used  for  selecting  items  on  the  mini-board 
it  was  considerably  faster  (see  Fig.  2).    The  LBI   is  presently  under  consideration. 

The  data  for  Subject  #71  are  shown  in  Fig.  3-  Using  a  communication  board 
system,  performance  was  generally  comparable  over  a  ten-month  period.  The  same 
may  be  said  for  Subject  HlZ  (see  Fig.  k)  over  a  li»-month  period  and  Subject  #79 
(see  Fig.  5)  over  a  l6-month  period. 

Performance  data  for  Subject  #75  is  presented  in  Fig.  6.     This  subject's 
primary  system  was  a  communication  board  used  with  either  a  headpointer  or  an 
LBI.     Although  at  initial   testings  of  these  systems  the  LBI   tended  to  be  useo 
more  efficiently,  by  the  end  of  nine  months  both  interfaces  yielded  comparable  | 
performance . 

Subject  #101   (see  Fig.  7)  experienced  a  change  in  his  communication  board 
after  five  months.     Still  using  the  LBI  as  an  interface,  performance  was  more 
efficient  with  the  new  board.     This  was  not  an  unusual  occurrence.     A  number  of 
our  subjects  developed  multiple  board  use.     Others  showed  improvement  through 
additional   items  being  added  to  their  boards.     This  meant  that  we  were  not 
dealing  with  a  static  system.     This  is  very  good  from  a  communication  point  of 
view  but  makes  it  difficult  to  perform  any  meaningful   timed  measures  on  systems 


in  use. 


We  found  in  use  data  particularly  difficult  to  obtain.     If  the  subject 
makes  an  error  one  is  uncertain  if  it  is  a  cognitive  or  a  methods  error.  If 
methods  are  developed  just  to  evaluate  the  system,  they  may  differ  from  real 
use  methods  and  be  confusing  to  the  subject.     These  are  all  areas  which  will  be 
excellent  for  future  study  and  use  of  creative  techniques  for  analysis. 
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At  the  outset  of  this  project  it  was  anticipated  that  communication  per- 
formance, as  measured  by  the  CPA,  would  show  steady  and  possibly  substantial 
gains  over  the  time  subjects  were  using  their  systems.     Based  on  the  data 
presented  in  Figs.   1   through  7,   it  appears  that  this  expectation  was  not  met. 
Generally,  the  physical   skills  involved  in  using  the  communication  system 
remain  reasonably  stable  for  at  least  a  year  or  so  following  acquisition  of 
the  system.     Based  on  the  very  small   sample  size,  these  results  must  be  treated 
with  caution.     Should  these  results  hold  up  in  further  research,  however,  this 
stability  can  serve  two  functions.     First,   it  can  be  used,  as  was  shown  above, 
to  compare  performance  on  alternative  systems.     Second,  it  can  be  used  to 
project  performance  estimates  over  a  year  period  from  early  performance  data 
on  system  use.     If,  for  example,  performance  after  the  first  month  or  two  is 
below  some  carefully  considered  criterion,  one  might  either  want  to  intervene 
with  additional  skills  training  and/or  consider  an  alternative  communication 
system. 

It  is  also  important  to  recogni ze  that  these  measures  reflect  only  one 
aspect  of  the  communication  system.     To  satisfactorily  evaluate  the  success  of 
the  communication  process,  a  variety  of  other  factors  need  to  be  considered. 
For  example,  although  physically  slow,  a  particular  system  may  allow  persons  to 
communicate  information,  thoughts,  and  ideas  which  could  not  be  communicated 
before.     Also,  although  performing  the  nDOtor  act  may  take  the  same  amount  of 
time  over  a  year  period,  the  person  may  have  learned  shortcuts  and  developed 
strategies  in  using  the  system  which  may  substantially  enhance  the  effective- 
ness or  richness  of  the  message  desired  to  be  communicated.     Further,  extra- 
communicative  effects  such  as  increased  feelings  of  self-worth/concept  or 
general   independence  are  not  measured  by  the  CPA  data. 

In  general,  then,  objective  communication  performance  measures,  while  use- 
ful for  certain  purposes,  are  1 i mi  ted  and  shoul d  constitute  only  one  component 
of  an  evaluation  of  communication  ef  fecti  v^r^.ss  .  r\{'\r\ 
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Figure  6 
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Figure  7 
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Device  C^^a^acte^i  sties  Match 


A  total  of  ^2  subjects  participated  in  our  research.     Nineteen  received 
junmcMit  0  t  i  ve  comrDun  i  ca  t  i  on  systems  and  follow  up  procedures.     The  others  did 
not  due  to  various   reasons.     Four  children  were  either  ill  or  rnoved  during  the 
project  and  could  not  continue.     Four  children  were  diagnosed  as  prelanguage 
and  recommendations  were  made  regarding  development  of  cognitive  and  physical 
skills  which  might  lead  to  language  development  and  use  of  an  augmentative 
communication  system  in  the  future.     Three  children  had  no  reliable  physical 
response.     Training  procedures  to  develop  a  response  were  recommended.  One 
child  was  diagnosed  as  autistic  and  no  recommendations  were  made  since  treat- 
ment for  autism  was  already  in  progress.     One  child  was  an  inappropriate  re- 
ferral.    The  family  wanted  aids  to  daily  living  rather  than  communication  assis- 
tance.    Tvyo  children's  recommendations  were  not  implemented-     The  first  of 
these  two  recommendations  was  for  a  teenager  who  did  not  want  to  wear  anything 
on  his  head  and  the  recommendation  was  for  a   light  beam  indicator.     He  cannot 
use  his  hands  well  and  insists  on  using  his  speech,  which  'S  partially  intel- 
ligible only  to  those  who  spend  a  large  amount  of  time  with  him.     The  other 
recommendation  was  for  a  microcomputer  and  the  funding  agency  felt  that  the 
gain  in  communication  ability  would  not  be  worth  the  cost.     A  second,  less 
desirable  system  was   implemented  in  this  case.     These  subjects  are  not  included 
in  our  evaluation  of  device  adequacy.     Eight  children  are  in  the  process  of 
being  implemented  but  were  not  completed  in  time  to  be  included  in  the  data. 
Based  on  the  matching  technique  developed  in  the  project.  Table  1  was  drawn 
up  to  use  as  one  evaluation  method  for  the  recommended  systems  acquired  by  the 
nineteen  subjects.     This  table  has  an  analysis  of  a  few  subjects  to  show  how 
the  technique  would  be  used. 

Each  major  set  of  columns  in  Table  1   represents  a  particular  capability 
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of  the  user  and  the  device.     Each  subject  is  represented  by  a  set  of  two  rows; 
the  lop  row  identifies  the  capabilities  of  the  subject's  device  and  the  bottom 
row  represents  the  subject's  own  capabilities.     Slash  marks   identify  existent 
capobility.     Cross-hatching  signifies  the  current  state  of  use  for  each.  Thus, 
.1  devicf  may  be  able  to  accommodate  all   possible  symbol   systems   (all   boxes  are 
slashed)   but  actuall\         programmed  with  pictures   (cross-hatched).  Ideally, 
the  cross-hatching  for  subject  and  device  should  correspond  to  the  highest 
capability  of  the  subject.     Further,   it  is  desirable  for  device  capabilities  to 
exceed  subject  capabilities  in  some  case::  so  that  the  person  will  not  require 
a  new  system  as  he  or  she  develops  addition.  '   skills.     In  the  case  of  client 
use,  more  than  one  set  of  cross-hatches  m"     t  occur  in  some  cases  because  the 
client  may  use  multiple  aspects  of  the  s 

Since  these  categories  are  developed  ,p   .  h  i  e^^arch  i  ca  1  manner  as^'d  i^scussed 
in  Cook  and  Preszler  (1982)   it  is  most  essential   that  a  good  match  be  made  on 

the  first  few  areas  and  less  critical  as  you  continue  through  the  list.     In  . 

V 

the  last  item,  physical  construction,  only  one  feature  (size)   is  considered. 
The  other  areas  mentioned  by  Cook  and  Preszler,  which  include  weight,  safety 
and  flexibility  would  seem  to  be  on  a  different  scale  since  the  subject  would 
always  require  a  safe  device  and  certainly  prefer  a  flexible,   light  weight 
system  in  almost  all  cases. 

The  subject  and  device  markers  used  in  Table  1   mean  something  slightly 
different  in  each  category.     Under  symbology  the  slashes  indicate  what  symbol 
systems  the  device  or  system  is  capable  of  presenting  and/or  recording.  For 
the  subject,  the  slashes   indicate  what  symbol   system  or  systems  can  be  used  in 
a  functional  manner.     Under  physical  selection  for  the  device,  the  slashes 
indicate  the  number  of  switches  which  are  needed  or  can  be  used  to  operate  the 
.ystem.     For  the  subject,  the  slashes   indicate  the  number  of  switches  which 
:an  be  used  to  reliably  make  a  selection.     Under  cognitive  selection  method 
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ihc  device  method  or  methods  by  which  the  system  can  access  vocabulary  is 
indicated.     For  the  subjects  the  method  or  methods  which  the  user  understands 
and  can  physically  use  is  shown.     Under  output  format  the  slashes  indicate  the 
output  capabilities  of  the  device  or  system.     For  the  subject,   the  slashes  in- 
dicate what  the  user  understands  and  is  able  to  use.     The  dot  indicates  what 
ihe  receivers   in  the  environment  need  due  to  cognitive,  physical  and/or  sensory 
disabilities,  and  environmental  goals  or  needs  (classroom  discussion,  written 
ass  i  ()nements ,  etc.).     Under  vocabulary  size  the  approximate  number  of  items 
which  the  device  can  display  is  indicated  by  slashes.     An  m  wi th  the  slashes 
indicates  multiple  arrays  must  be  used  to  get  this  number.     For  the  subject  an 
estimate  of  the  user's  total   receptive  vocabulary  is  shown.     Expressive  vocabu- 
lary would  of  course  be  a  more  pertinent  measure  but  this  is  usually  impossible 
to  get  until  after  the  system  has  been  in  use  for  a  period  of  time.     In  this 
case  the  marks   indicate  the  total  number  of  items  used  with  all  available  arrays. 
Under  vocabulary  manipulation  it   indicates  the  manipulation  processes  the  device 
or  system  has  available  for  use.     The  user  slashes  indicate  the  processes  the 
user  is  capable  of  understanding  and  dealing  with  based  on  physical,  sensory 
and  cognitive  abilities.     Under  physical  construction  only  size  is  considered, 
as  indicated  earlier.     The  slashes  indicate  that  the  device  can  be  readily  used 
under  the  noted  conditions.     For  the  subject,  the  necessary  or  most  desirable 
condition  requested  by  the  subject  and/or  significant  others  is  noted. 

Each  of  the  19  subjects  was  analyzed  in  the  manner  shown  in  the  samples 
frr  Table  1.     The  results  are  summarized  in  Table  2. 

At  the  most  basic  level   the  system  must  have  characteristics  that  the  sub- 
ject can  use.     Since  all  of  these  systems  are  presently  in  use,  this  basic  level 
of  matching  the  device  to  the  subject  needs  has  obviously  been  met.     This  level 
is  not  addressed  in  the  tables.     The  more  pertinent  question  is:     Does  the 
system  allow  maximun  use  of  the  subjects'  abilities.     This  Is  the  question  we 


will  now  add ress . 

Compilation  of  the  results  provides  the  following  information.     There  is 
a  perfect  match  on  all  of  the  subjects'  symbol   systems.     All   19  are  using  tne 
highest  level  symbol  system  they  are  capable  of  using.     In  addition.   15  of  the 
systems  indicate  room  for  growth  on  the  part  of  the  client  which  is  highly 
desirable  in  school  age  children  who  are  developing  and  changing. 

-       The  physical  selection  rr^thods  show  a  match  for  l6  subjects.     Physical  selec- 
tion ability  in  three  cases  was  above, that  which  was  actually  used.     One  of 
these  subjects  A8  is  physically  capable  of  using  a  larger  array  but  cannot 
deal  cognitively  with  a  large  array.     This  would  indicate  then  that  this  is  an 
appropriate  match.     Two  subjects  //132  and  //U6  are  also  physically  capable  of 
using  larger  arrays  than  what  they  are  presently  using.     In  these  cases  the 
problem  is  motivation.     We  find  that  some  of  our  subjects  who  have  not  had  a 
communication  system  find  it  difficult  to  initiate  communication.     In  these 
two  cases  we  have  started  with  a  small   number  of  what  we  hope  are  pertinent, 
useful   items  to  encourage  initiation.     We  hope  to  add  more  as  the  subjects  begin 
to  initiate  conversation.      It  appears   then  that  at   least   17  of  these  are  perfect 
n^atches  and  that'  the  other  two  may  be  a  perfect  match  depending  upon  whether  ^ 
one  agrees  with  the  communication  initiation  strategy  adopted  in  these  cases.  1 
Four  devices  have  capabilities  above  the  present  use  level  which  indicates  room 

for  the  subjects   to  develop. 

The  cognitive  selection  methods  show  a  perfect  match  for   1 1  of  the   19  sub- 
jects.    Eight  show  subjects  ability  above  present  use.     Although  time  encoding 
(scanning)  and  character  encoding  are  cognitively  more  complex  than  direct 
selection,   they  are  not  necessarily  more  desirable.     Direct  selection  is  fre- 
quently the  rrost  rapid  system  and  would  be  the  selection  method  of  choice.  Only 
in  cases  where  the  persons  cannot  use  direct  selection  or  direct  selection  Is 
O       slower  than  scanning  orencoding  will   the  more  cognitively  complex  methods  of 
^     .^-...^nn  or  encodlnc  be'used.     ^-^'j^^^^'  "^^^  ^'^^  '''''' 
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biiL  (lid  noL,  speed  was  the  deciding  factor.     Two  of  these  use  computer  keyboards 
and  the  others  all   use  communication  boards  from  which  they  make  direct  selec- 
lions.     The  systems  of  16  subjects  do  offer  the  capabilities  above  that  being 
used  by  the  subject  so  that  there  is  the  possibility  for  change  if  needed.  It 
would  appear  then  that  these  are  all  perfect  matches.     Fortunately  we  work  with 
teachers  and  therapists  who  are  not  satisfied  with  just  a  workable  system.  In 
some  cases  they  indicated  dissatisfaction  concerning  the  speed  and/or  accuracy 
of  some  of  the  subjects'  systems.     In  these  cases  alternative  physical  sites  and/ 
or  selection  methods  are  presently  being  tried.     In  at  least  two  cases  (//12,  //lOl) 
wc  believe  that  further  training  in  the  use  of  a  switch  may  lead  to  r\  time  en- 
coding (scanning)  method  which  is  faster  and  more  accurate  than  the  prv^sent 
direct  selection  method.     This  is  a  timely  reminder  that  we  should  not  be  satis- 
fied v/ith  what  looks  good  on  paper.   In  use  follow  up  is  vitally  important.  A 
system  may  be  usable,  as  in  these  cases,  but  still  not  meet  subject  and  receiver 
goals.     Training  and  reevaluation  is  an  important  step  to  determine  if  improve 
ment  is  possible.    We  might  say  then  that  these  were  a  match  based  on  the  sub- 
jects'  level  of  performance  at  the  time  of  evaluation  but  that  recommendations 
for  specific  training  may  lead  to  better  systems.  « 

Receiver  and  user  output  format  showed  only  one  case  where  the  device, 
receiver  and  user  all  agreed.     In  two  cases  the  device  ability  could  go  above 
the  use.     In  seven  cases  the  receiver  goal  was  above  use  and  in  18  cases  the 
client  ability  was  above  use.     In  both  the  cases  of  the  receiver  and  user 
apparent  mismatches  the  cause  was  a  desire  to  use  speech.     All   these  users  and 
receivers  can  understand  speech  and  many  felt  it  was  the  most  desirable  mode. 
The  only  presently  existing  speech  output  devices  require  a  combination  of  phy- 
sical and  cognitive  skills  which  are    possessed  by  few  subjects.     The  subjects 
must  have  good  fine  motor  skills  or  understand  encoding.     Many  of  our  subjects 
lack  both  of  these  skills.     To  make  full  use  of  a  speech  system  reading  and 

\ 
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spelling  skills  are  also  needed  and  iiiosf:  of  our  subjects  lacked  these  skills. 
This  vyould  then  indicate  as  good  a  match  as  can  be  achieved  with  present  tech- 
nology but  would  indicate  a  real   need  for  speech  output  devices  which  can  be 
accessed  more  readily  by  non-readers  and  are  smaller  and  more  portable  for 
ambu 1  a  tory  i  nd  i  v  i  dua 1 s . 

Vocabulary  size  shows  a  match  for  5  subjects  with  lA  which  have  client 
ability  above  use'  and  15  in  which  the  device  is  capable  of  going  above  present 
use.     This  would  indicate  that        are  mismatches  since  it  would  appear  that  the 
subjects  full   capability  is  not  being  used.     A  look  at  the  subjects  indicates 
the  following  reasons  why  they  are  using  a  smaller  vocabulary  size  than  their 

predicted  maximum.     Five  of  them  have  >arge  picture  vocabularies  but  are  learning 

/ 

Bliss  or  reading  skills.     Their  systems  contain  the  material   they  are  learnir^ 
and  are  used  as  teaching  tools  as  much  as  communication  systems.     A  picture 
conversation  back  up  system  is  advisable  in  these  cases.     Four  of  the  subjects 
have  large  vocabularies  but  are  not  motivated  to  initiate  conversation.  Small 
arrays  for  specific  situations  are  being  used  to  try  to  encourage  some  initia- 
tion.    Two  subjects  know  more  items  than  they  can  cope  with  in  a  small  array, 
due  to  cognitive/perceptual  problems.     Two  subjects  are  limited  by  their  physical 
problems  to  a  small  array.     We  are  presently  trying  to  find  ways  to  overcome 
these  limitations.     One  subject  is  ambulatory  but  must  use  a  picture  system. 
He  can  only  carry  so  many  items  with  him  at  a  time  which  limits  his  vocabulary. 
Some  of  these  problems  point  out  areas  for  research  regarding  systems  to  fit 
specific  needs,  such  as  portable  large  pi cture  systems . 

A  summary  of  the  vocabulary  manipulation  information  indicates  that  11  sub- 
jects have  a  perfect  agreement  between  client  ability  and  device  use.     In  eight 
'nstances  the  client  ability  is  above  what  is  being  used.     All  of  these  were 
v;i  th  subjects  who  were  using  communication  boards.     They  can  all   use  page  selec- 
tion but  were  not  doing  so.     This   is  probably  ah  artifact  due  to  the  way  the 
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communication  systems  arc  being  used.     The  majority  of  our  observations  arc 
in  the  classroom  wlierc  the  receiver  (the  teacher  or  tlierapist)  cliooses  tlie 
subject  to  be  studied  or  discussed  and  thus  makes  the  board  selection  rather 
than  a  conversational  mode  in  which  the  subject  makes  the  selection.     The  use 
oF  paqc  selection  does  seem  to  be  an  important  feature  which  should  be  added 
to  these  in  order  to  give  the  user  more  independence  and  encourage  communication 
initiation.     Sixteen  of  the  systems  had  device  abilities  above  those  being  used 
indicating  that  there  is  room  for  most  of  the  subjvscts  to  increase  the  complex- 
ity of  their  vocabulary  manipulation  methods. 

A  summary  of  the  device  size  information  indicates  that  1^  systems  show 
agreement  for  device  size  and  subject  ability.    |n  nine  cases  the  device  can  be  used 
at  a  level  above  that  of  the  subject,  meaning  that  the  device  is  more  "mobile" 
in  terms  of  size  than  the  subject  presently  needs.     This  usually  means  that 
the  system  could  be  used  with  an  ambulatory  subject  but  the  user  is  not  ambula- 
tory.    In  five  cases  the  subjects'  abilities  are  above  that  of  the  device.  Two 
of  these  are  computers  which  are  fixed  and  the  subject  can  move  around  in  a 
wheelchair.     The  versatility  of  the  computer  was  seen  as  being  important  enough 
to  warrant  its  use.     In  addition  the  subjects  both  have  alternative  systems, 
communication  boards,  which  they  use  in  other  situations.     One  subject  is  ambula- 
tory and  uses  a  HandiVoice  110.     She  cannot  use  it  as  she  walks  around  but  its 
classroom  and  social  group  use  seemed  to  outweigh  this  disadvantage.     She  uses 
signs  and  speech   in  other  situations.     Since  neither  are  intelligible  to  strangers 
this  presents  a  problem.     The  HandiVoice  is  being  used  to  help  her  learn  to  read 
and  spell.     It  is  hoped  that  this  may  lead  to  the  use  of  an  alphabet  or  communi- 
cation board  in  other  situations.     Two  subjects  use  large  communication  boards 
with  light  beam  indicators.     Because  the  boards  are  so  large  they  are  not  wheel- 
chair mountable.     The  solution  to" this  problem  would  be  smaller,  wheelchair 
mountabl e  boards  . 
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Ill  suiiininry  it  ajipenrs  ihnL  these  19  tujbjects  have  perfect  matches  in  llie 
•.yiiilidjofjy  cnl.Tjoi-y./    In  llu;  phy',>ical  liolection  and  cognitive  selection  catc- 
(lories  the;  best  possible  match  has  been  made  since  higher  levels  are  not  neces- 
sarily better  in  terms  of  speed  for  cognitive  selections  methods  and  since 
ihy.ic.il  selection  is  hampered  by  the  subjects'  other  abilities  rather  tlian 
oil  ts  i  do  cons  t  ra  i  n  ts  . 

In  terms  of  receTver ,  user  output  format,   the  major  restraint  to  more 
appropriate  matches   is  the  lack  of  technology  and  ingenuity  to  provide  speech 
output  for  ambulatory  subjects,  picture  users  and  so  on. 

Mismatches  in  vocabulary  size  are  due  to  two  factors.     One,   lack  of  use 
of  multiple  boards  when  the  subject  is  capable  of  using  them,  is  easily  remedi- 
able.    The  other,   lack  of  a  large  portable  picture  vocabulary,   is   less  easily 
remediated.     It  is  very  difficult  to  presently  access  a  large  picture  vocabulary 
especially  if  the  subject  has  poor  motor  skills  and  the  pictures  need  to  be  large. 

In  eight  cases  maximum  vocabulary  manipulation  abilities  are  not  being  used. 
This  can  be  remediated  through  making  multiple  arrays  and  instructing  signifi- 
cant others   in  their  use. 

In  terms  of  size,  three  of  the  five  mismatches  are  due  tc  the  present  level 
of  technology.     Portable  computers  with  the  complex  capabilities  required  by 
some  clients  are  not  yet  available  and  a  light  weight  portable  speech  synthesizer 
is  not  yet  commercially  available.     The  other  two  size  problems  involve  communi- 
Onion  hoards  that  are  not  portable.     These  can  be  made  into  smaller  boards  and 
.•.c'-ssed  through  codes  for  each  board  to  overcome  the  problem. 

This  examination  of  in  use  data  has  provided  us  with  two  important  types  of  ■ 
information.    We  have  found  subject  capabilities  that  are  not  being  used  but 

.0  if  the  system  or  use  of  the  system  is  s 1 i gh t 1 y  mod i f i ed ,  such  as  using 
:  .iple  instead  of  single  arrays  when  the  subject  has  the  capability.    We  have 
■    o  found  areas  where  subject  capabilities  cannot  be  used  due  to  lack  of 
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Icchnolocjy ,  such  as  the  lock  of  a  light  weight  speech  syn  thes  i  z;er .  This  infor- 
iii.it  ion  '.hould  \)v  of  value  to  engineers;  and  scientists  working  is  areas  cievelop- 
in(|  technology  lor  individuals  with  disabilities. 
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Table  2 


Summary  of  subject  and  device  or  system  capabilities  and  in  use  data 


Sties 

System  al lows 
maximum  use 
of  subject 's 
abi 1 i  ti  es 

Maximum 
Use  Ad- 
justed for 
actual 
ab  i 1 i  ty 

Subject's  theoretical 
ab 1 1 i  ty  exceeds  de- 
vice  presently  in  use 

"Subjects'  actual 
abi 1 i  ty  exceeds 
device  capabi 1 i ty 
presently  in  use 

Device  capa- 
bility is 
above  present 
use 

Recei  ver 
goal  is 
above  use 

19 

19 

0 

0 

15 

16 

19 

"  3 

0 

 ~- 

II 

19 

8 

0 

16 

- 

r 
t 

1 

1 

18 

18' 

2 

7 

5 

13 

l<> 

6 

15 

)n 

11 

11 

8 

8 

16 

5 

5 

ibjects  ability  in  one  area  may  be  above  present  use  but,  due  to  other  factors,  that  ability  is  really 
the  most  desirable  or  usable.    For  example,  a  subject  may  be  able  to  reach  an  area  22"  x  28"  but  becomes 
used  when  more  than  four  pictures  are  presented.    In  theory  the  person  could  select  from  a  large  array 
ically  but  cognitive  limitations  make  this  an  unusable  skill. 
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Percei ved( Efficacy  of  the  Recommended  System 


Introduction 


Using  a  questionnaire  with  a  five  point  Likert-type  scale,  individuals 
(e.g.,  teachers,  therapists,  and  parents)  who  worked  closely  with  subjects  on 
the  grant  were  asked  to  rate  the  match  between  the  subject  and  the  communication 
system  recommended  for  the  subject  by  the  project  staff.     The  goal  was  to  obtain 
information  on  how  well   the  system  met  the  subject's  communication  needs.  The 
questionnaire  utilized  eight  major  categories:     general  system  characteristics; 
vocabulary  and  organization  of  content;  visual  and  auditory  clarity;  versatility; 
effort  and  fatigue;  set  up  and  ma i ntenance ;  storage  and  portability;  and  other 
concerns.     Each  category  contained  relevant  statements  which  respondents  were 
asked  to  rate  using  the  scale.     A  one  on  the  scale  indicated  total  disagreement 
with  the  statement,  while  a  five  indicated  total  agreement.     See  Figure  1  for 
an  example  of  the  questionnaire. 

This  instrument  was  developed  through  input  from  the  project  staff  and 
utilized  concepts  for  interview  questions  developed  by  Beukelman  et  al.(198l) 
and  Aiello  (I98O).     The  first  draft  was  also  submitted  to  several   teachers,  par- 
ents, and  therapists  for  comments  on  content  and  length.     The  questionnaire  was 
then  revised  based  on  this  input.     The  final  draft  was  sent  to  parents,  teachers, 
therapists,   residential   facility  personnel,  and  others  associated  with  20  of  the 
subjects  who  had  acquired  and  were  using  a  device/system  proposed  by  the  project 


The  total  number  of  questionnaires  delivered  was  58,  while  the  total  number 
returned  was  ^2,  representing  a  17X  return  rate.     Of  the  hi  returned,  39  were 
used  in  the  data  analysis.     Three  of  the  questionnaires  could  not  be  included 
because  they  were  returned  blank;  the  subjects  did  not  use  their  systems  in 
those  particular  settings  in  which  the  individual  who  received  the  questionnaire 


staff. 
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saw  the  subject.    Of  the  39  questionnaires  used,  7  were  received  from  parents, 
13  from  teachers,  16  from  speech  therapist   ,  2  from  aides,  and  1  from  a  physical 
therapist.    The  number  of  actual  responses  to  each  item  sometimes  reached  h6 
because  a  few  subjects  were  using  multiple  systems  and  some  respondents  rated 
each  system  separately.     Some  items  had  fewer  than  i»6  response-,  because  respon- 
dents had  the  option  of  placing  a  zero  by  the  item  if  they  felt  they  did  not 
have  sufficient  information  to  respond  or  if  they  felt  the  item  did  not  apply. 
The  overall  analysis,  along  with  a  breakdown  of  results  by  type  of  system  are 

presented  i  n  Table  1 . 

Based  on  assessment  procedures  developed  under  the  grant,  10  of  the  subjects 
for  whom  questionnaires  were  returned  had  acquired  communication  board  systems 
(e.g.,  miniboards,  communication  books,  etc.).     Six  of  the  subjects  for  whom 
questionnaires  were  returned  used  Light  Beam  Indicators  (LBI's),  usually  in 
combination  with  boards.     One  of  the  subjects  obtained  an  Apple  II  Microcomputer 
and  one  used  a  HandiVoice  HC  110.     One  subject  received  a  switch  system  to 
operate  his  DUFCO  matrix,  while  another  ..as  using  a  Peppy  Puppy  toy  for  switch 
practice.     Two  of  the  subjects  for  whom  boards  were  acquired  also  received 
recommendations  for  signing  as  a  second  option.     Finally,  one  subject  who  used 
an  LBI  was  also  trying  out  a  manual  scanning  system  with  her  yes/no  response. 
Because  there  were  few  systems  other  than  communication  boards  and  LBI's,  the 
number  of  responses  to  items  for  these  other  systems  was  low.     Therefore,  the 
following  discussion  concentrates . on  the  responses  for  three  types  of  client- 
system  matches   (overall,  communication  boards,  and  LBI's)  for  the  eight  cate- 
gories on  the  questionnaire.    The  results  for  other  systems  are  included  in 
Table  1,  but  are  not  discussed. 

In  addition  to  the  number  of  responses  per  item  and  item  means  and  standard 
deviations,  the  standard  error  of  the  mean  for  each  item  is  presented  in  Table  1 
for  overall  systems,  communication  boards,  and  LBI's.    The  numbers  of  responses^ 
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for  other  systems  were  not  large  enough  to  warrant  calculation  of  the  standard 
error  for  responses  concerning  those  systems.     The  standard  error  of  the  mean 
gives  an  estimate  of  how  much  "confidence"  can  be  placed  in  that  mean.  Assuming 
a  normal  distribution,  a  mean  response  to  an  item  has  a  95%  chance  of  occurring 
within  an  interval  that  is  either  two  standard  error  units  above  the  reported 
mean  or  two  standard  error  units  below  it.     For  example,  the  overall  mean  for 
item  la  is  3.67  and  the  standard  error  of  the  mean  is   .1?.     In  95  out  of  100 
instances,  a  mean  for  this  item  will   fall   in  the  range  between  3.33  and  k.O]. 
Since  even  3.33  is  a  response  toward  the  agreement  end  of  the  scale,  it  can  be 
said  that  most  people  would  agree  with  the  statement  that  the  current  system  is 
satisfactory. 

Most  of  the  items  discussed  under  the  following  categories  are  those  that 
had  particularly  high  or  low  means,  or  were  especially  important  within  that 
category  as  indicators  of  perceived  efficacy  of  the  system.     It  should  be  noted 
that  low  scores  are  positive  responses  in  some  cases  depending  upon  how  the 
statement  was  worded.     This  was  done  for  two  reasons:     some  ideas  were  clearer 
when  presented  this  way  and  it  is  a  check  on  the  respondents '  accuracy. 
General  System  Characteristics 

The  mean  response  to  item  la  overall  and  for  communication  boards  and  LB\\s 
was  above  3.00,   indicating  that  respondents  were  satisfied  with  the  system 
recommended  by  the  project  staff.     Items  Id  and  Ij  <ilso  received  high  ratings 
overall  and  for  communication  boards.     Respondents  felt  -that  the  subjects  were 
using  the  most  appropriate  physical  site  to  control  their  systems  and  that  the 
instructions  for  the  sy?=tems  were  simple  and  easy  to  rr:meinber.     The  positive 
response  to  Id  may  reflect  the  increasing  accuracy  of  the  phy.sical  assessment 
procedures  developed  under  the  grant.     Given  that  the  ruc^jority  o«'  recommended 
systems  were  less  sophisticated  devices  (e.g.,  boards,  LBI's),  the  response  to 
Ij  is  not  surprising.     Item  Ij  was  also  highly  rated  for  LBI's. 


The  item  receiving  the  lowest  rating  in  this  category  for  all  three  types 
of  systems  was  Ih,  which  asked  whether  or  not  the  user  was  adapting  to  a  less 
than  desirable  device.     A  1 jw  rating  here  may  signify  that  most  respondents  felt 
the  devices  in  use  were  acceptable. 

Item  If  was  "part i cul arl  y  important  in  that  it  asked  whether  the  recommended 
system  had  enhanced  the  user's  communication.     The  rating  fo*"  this  i  tem  was 
over  3.00  for  all   three  types  of  systems,  and  was  highest  for  the  LBI's.  Most 
respondents  probably  felt  that  the  system  had  enhanced  communication  to  a  certain 
extent,  but  that  there  was  room  for  improvement. 
Vocabulary/Organization  of  Content 

Responses  for  all   three  systems  were  highest  for  item  2b  and  lowest  for 
Item  2c  in  this  category.     (it  should  be  noted  that  only  9  out  of  1^  respondents 
felt  these  items  were  applicable  to  LBI  systems.) 

Respondents  i  ndi  cater*  that,  while  the  organization  of  vocabulary  content 
is  satisfactory,  the  size  of  the  vocabulary  is  usually  not  large  enough.     It  is 
important  to  keep  in  mind  that  size  of  vocabulary  may  be  limited  by  the  subject's 
present  physical  and/or  cognitive  skills  and  may  not  be  a  product  of  the  device 
which  is  matched  as  closely  as  possible  to  those  skills. 
Visual/Auditory  Clarity 

Item  3a  received  high  ratings  overall  and  for  communication  boards.  Users 
of  these  systems  apparently  can  see  and/or  hear  messages  produced  on  the  device. 
Although  it  was  above  3.00,   the  rating  for  3a  was  not  quite  so  high  for  LBI 
users.     The  LBI   is  difficult  for  some  users  to  track  and  may  become  "lost"  in 
the  environment.     It  is  also  difficult  to  see  under  certain  lighting  conditions. 
Items  3b  and  3c,  concerning  the  ability  for  listeners/receivers  to  see,  hear, 
and  understand  received  "neutral"  (e.g.,  X=  3.00)   ratings  for  the  LBI.  In 
comparison  with  the  high  overall  and  communication  board  ratings,  it  appears 
that  receivers  of  LBI  messages  are  somewhat  less  satisfied  with  the  clarity  of 
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the  communication.     Once  again,  this  may  be  a  product  of  the  "ambiguity"  of  the 
LB  I  should  the  user  and/or  receiver  lose  track  of  its  position. 

Versa  t  i 1 i  ty 

Ratings  in  this  category  tended  to  be  somewhat  low  for  all   three  systems, 
especially  for  items  kb  and  4d,  which  had  to  do  with  modifying  systems  to  meet 
future  needs  and  initiating  conversation.     Respondents  are  not  satisfied  with 
the  systems'  capabilities  when  it  comes  to  initiating  conversation.     For  example, 
the    devices  may  not  allow  initiation  because  the  users  cannot  independently 
activate  or  access  them.     Respondents  also  indicated  that  current  systems  would 
require  modification  to  meet  future  needs.     The  highest  ratings  in  this  category 
occurred  for  item  ha,  signifying  that  recommended  systems  could  be  used  in  various 
places  and  situations.     This  rating  was  highest  for  communication  boards/books, 
which  are  particularly  versatile  devices  with  regard  to  setting/situation. 
Effort/Fatigue 

The  ratings  for  both  items  in  this  category  were  low,   indicating  that  the 
recommended  systems  do  not  require  an  unreasonable  amount  of  effort.     The  ratine 
for  item  5b  was  especially  low  for  communication  boards.     Users  do  not  experience 
much  fatigue  when  using  this  particular  system. 
Set  Up/Ma  i  ntenance 

Ratings  for  all   three  systems  in  this  category  were  exceptionally  high  for 
items  6a  and  6b.     Respondents  felt  that  the  systems  were  easy  to  set  up,  take 
down,  and  maintain.     In  addition,  item  6c  received  low  ratings  across  all  types 
of  systems  leading  to  the  cone  1  us i on  that  the  recommended  systems  do  not  break 
down  too  often.     There  are  several  possible  reasons  for  this  conclusion.  The 
first  is  that  most  of  the  systems  were  simple,  requiring  little  maintenance, 
short  of  changing  the  light  and  charging  the  battery  on  the  LBI.     (There  have 
been  some  valid  reports  that  the  LBI   lightbulb  burns  out  frequently,  but  these 
do  not  seem  to  be  reflected  in  the  ratings.)     Maintenance  of  communication 
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boards  is  easy  e.g.,  if  they're  laminated,  they  can  be  wiped  off  and  a  new  one 
is  usually  not  difficult  to  make  if  necessary. 
Storage/Portabi 1 i  ty 

The  ratings  for  all  systems  are  high  in  this  cateogry  for  items  7a  and  7c 
indicating  that  the  systems  are  easy  to  ^.tore  and  sufficiently  portable.  The 
ratings  for  item  7b  are  low  across  all   three  types  of  systems,   thus  the  recommended 
devices  do  not  appear  to  interfere  with  other  activities.     These  findings  are 
not  surprising,  once  again  given  the  simplicity  of  the  devices. 
Other  Concerns 

The  ratings  for  all   three  systems  were  high  for  item  8b  in  this  category. 
Most  respondents  felt  that  the  recommended  system  does  things  that  previous 
systems  did  not.     The  ratings  for  8c  were  low,   indicating  that  the  previous 
system(s)  could  not  do  things  the  recommended  system  does.     In  other  words,  the 
respondents  felt  that  the  system  acquired  through  the  project  did  more  than 
previous  systems.     Item  8d  also  received  somewhat  high  ratings,  which  signalled 
a  desire  for  a  system  that  does  even  more  than  the  current  system  is  doing. 


The  majority  of  responses  on  the  questionnaire  indicate  that  respondents 
believe  the  communication  systems  recommended  by  the  prpject  staff  ar-  effective. 
Areas  where  respondents  Indicate  some  dissatisfaction  included:     vocabulary  size, 
versatility  of  the  system,  and  initiation  of  conversation. 
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Enhancing  the  educational  potenil^il  of 

non-oral  children  through  communication  devices. 

A  project  of  the  Department  of  Education 

Office  of  Special  Education  'i"d  Rehabilitation  Service'. 


EVALUATION  OF  DEV 1 CE " CL I E NT  MATCr 


CLIENT 


DATE 


RESP0NDENT(5) 


As  you  knov.,  the  purpose  of  the  grant  in  which  yoL-  are  participating 


Is  to  match  convnuni  cat  ion  device  character- 


istic.  to  clicntn«ds  and  abilities.     Once  a  client  has  a  con«.un  i  cat  ion  d.v  i  c.  or  systen; 
I.    Ill   \nri  -ffirientlv  ihey  use  the  device,  but  the  best  measure  of  success  or  failure  is  how  the  user  and  the.  peopii 
!h;  coLrn-ca[r:;"'l^c  utir  f:el  ^bout  thi  system.     Tha,   is  why  we  are  as.ing  you  to  answer  the  .u.st.ons  below. 


A.     Systems:     In  use/Prev i ous I y  used 

I.     HOW  many  hours  per  day  and  in  what  situations  Is  the  system  recontnendcd  by  the  grant  staff  used  (I.e. 
r>chool  ,   in  publ  U)? 


Sys  tern 

Date  System  Acquired 

Hours  Per  Day 

Si  tuat Ions 

• 

if  the  previously  used  system(s)   is/are, still   in  use.     Also  indicate  how  m.ny  hours  per  day  and  in 


1 nd  i  cate 
what  situations  used 


Sys  tem 

Still  Used 

Not  Beinq  Used 

Hours  Per  Day 

S 1 tuat Ions 

E va 1 ua  t  i  On 


Disagree  — 


-4- 


— ^  Agree 


3 


I  2 

1.     General  Sys tem  Chirac ter I s t i cs 

 ^a)     The  current  system  1*  satisfactory. 

 b)     The  person  Is  able  to  use  the  system  accurately  enough  for  my  purposes. 

 c)     The  person  is  able  to  use  the  system  fast  enough  for  my  purposes. 

d)  The  person  Is  using  the  a«st  appropriate  physical  ilte  (hand,  head,  foot,  etc.)  to  control  the  device. 
  (If  not,  what  site  would  you  recommend?   — 

e)  All  f  unc  1 1  ons"of  the"  sy^t^^"  ( for  ~«>(iiipT^  I  '>9  •  atc^ )  arr  u».d . 
 f)     The  system  has  enhanced  the  user's  communication. 

 ^g)     A  training  plan  Is  (was)  required  to  facillt^ite  learnlna  how  to  use  the  system. 

 ^h)     The  user  is  adapting  to  a  less  than  desirable  device. 

 i)     The  system  fulfills  my  expectations  of  what  it  should  do. 

 j)     The  Instructions  for  ug I ng  the  system  are  simple  and  easy  to  remember. 

Cooinents  on  General  System  Characteristics^^  _  


Disagree  — I  1  *  1  f  Agree 

)  2.3  ^  5 

9. 

Vocibulary/Orgdn  i /at  ion  of  Ct^nlent 

a)     The  vocabulary  r.onient   ib  adequdtt*  for  the  userS  needs. 

 b)     The  content   is  organi-icd  in  a  functional  manner. 

 c)     The  vocabulary  is  large  rjnough. 

Coovnenti  on  Vocabu  I  a  r  y/0  r  gan  '  2a  t  i  on  of  Content   


)       Vi  ^ual /Audi toi y  Clar i ly 

a)     The  uter  can  see  and  hear  n>css«ge5  produced  on  the  device, 

t)     Listeners  can  see  and  hear  messages  produced  on  the  device. 

c)     Listeners  can  understand  messages  produced  on  the  device. 

 ^d)     The  device  gives  enough  feedback  so  that  the  user  kno^^s  ^cn  the  message  has  been  coflwunicated. 

Cixwents  on  V 1  sua  I /Audi  tory  Clarity   


k.  Versatility 

a)  The  system  can  be  used  In  various  places  and  situations. 

b)  The  current  system  will  meet  future  needs  without  modification. 

c)  We  (I)  have  modified  the  system  to  better  meet  the  user's  ne«ds. 

 ii)     The  user  is  able  to  initiate  conversation  with  this  system. 

Comments  on  Versatility  .  . — 


5.     Effort/Fatigue  i 
a)     The  system  requires  too  much  effort  to  use  effectively. 

 5)     The  user  t^x  per  i -^nres  f;.tigue  after  using  the  system.     (if  so,  how  long  can  he/she  use  the  system  before 

tiring?  ^• 


Comments  on  Effort/Fatigue 


6.  Setup/Maintenance 

 a)     The  system  is  easy  to  set  up/take  down. 

b)     The  system  is  easy  to  maintain  (e.g.,  keep  batteries  charged,  keep  clean,  etc.) 
 The  system  often  breaks  down  mechan lea  1 ly  or  electrically,     (if  so,  how  many  tieies  since  you 

Comments  on  Setup/Maintenance  _  


7.  Storage/Portability 

 a)     It  is  easy  to  store  the  device. 

 ^b)    The  devico  Interferes  with  other  activities. 

 ^c)    The  system  ii  sufficiently  portable. 

Coflwents  on  Storeg«/Portabl 1 1 ty   ,  


8.    Other  Concerns 

a)  The  user's  environn,ent  presents  difficulties  which  Interfere  with  use  of  th«  device  (e.g..  other  persons 
  who  iwy  take  It  away  or  harm  It,  Insufficient  help  In  setting  up,  etc.). 

b)  The  current  system  recommended  by  the  Assistive  Device  Center  does  thln9s  that  the  previous  system  did 
  not  do  (e.g..  attention  getting,  printed  output,  expressive  Iangue9e  other  than  yes/no,  etc). 

c)  The  previous  system  did  things  that  the  current  system  does  not  do. 
 ^d)     I  want  a  system  that  does  more  things  than  the  current  system  is  doing. 

Comments  on  Other  Concerns   —  .  <  • 
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Table 


Overall 


Overall  and  Individual  System  Statistics  for  duestionnalre  Items 

 r 


ft  of 

responses 
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Board  or  Hini board 


LB  I  or 
LBl  plus  Board 
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n  of 

X 
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Computer 


~l    Hand  i  Voice  HC  I  10 


Tabl  c   }    (com  i  nued) 
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Summary  and  Conclusions 

The  project  demonstrated  that  it  is  possible  to  assess  non-oral  clients' 
abilities,  needs  and  goals  with  a  series  of  interviews  and  procedures  designed 
to  determine  the  most  appropriate  symbol   system,  physical   selection  mode  and 
site,  cognitive  selection  mode,  output  format,  vocabulary  size  and  vocabulary 
manipulation.     This  in  turn  may  be  matched  to  devices  or  systems  which  have 
been  defined  in  the  same  terms.     In  addition  the  factors  of  size,  weight,  safety 
and  durability  need  to  be  determined  for  each  device  not  only  to  determine  its 
original  usability  but  its  long  term  use  and  reliability. 

Two  factors  which  were  not  given  much  attention  at  the  beginning  of  the 
project  but  which  became  increasingly  evident  as  work  progressed  were  that 
multiple  systems  are  the  rule  rather  than  the  exception  and  that  systems  of 
school  age  children  must  be  flexible  and/or  exchangeable  since  increased  use 
and  training  frequently  lead  to  changes   in  the  system  or  the  need  for  new  devices 
Our  wori<  indicated  two  pressing  needs  in  terms  of  devices.     One  is  a  system 
that  prints  pictures,   line  drawings.  Rebus  symbols  or  some  similar  symbols. 
Picture  users  can  only  use  transient  visual  communication  at  the  present  time. 
Printed  pictures  would  allow  for  permanent  visual  communication  which  would 
allow  the  user  to  construct  a  message  when  the  receiver  is  absent  and  convey 
the  message  at  a  later  time.     The  other  obvious  need  to  us  was  for  a  smaller, 
lighter  weight  speech  synthesizer.    We  had  some  ambulatory  clients  with  a  real 
need  for  spoken  communication  who  found  the  present  speech  synthesizers  too 
bulky  and  heavy  for  convenient  use. 

This  research  has  stimulated  a  number  of  projects  and  research  ideas  which 
we  are  presently  in  the  process  of  writing.     There  are  others  we  feel  need  to 
be  done  but  we  have  not  proposed  to  undertake  them  at  the  present  time.  Six 
which  we  are  presently  writing  include  the  following:     a  home  study  program  for 
speech  pathologists  in  assessment  of  non-oraP  ^lients  and  recommendations  for 
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systems;  available  assistive^  devices  and  methods  for  ma  i  ns  treami  ng  children 
with  disabilities  in  kindergarten  through  the  twelfth  grade,  identification 
and  study  of  non-oral  children  who  initiate  and  those  who  do  not  initiate 
conversation  and  developmen j^'^of  procedures  to  make  non-initiators  into  initia- 
tors, development  of  a  seaj/ing  clinic  in  order  to  study  its  influence  on  com- 
munication and  the  use  of  other  assistive  devices,  development  of  a  theory 
regarding  the  components  of  communication  devices  and  computer  simulations  of 
them  in  order  to  determine  systems  not  presently  used  which  may  be  developed 
in  the  future  and  the  usefulness  of  such  components   in  assessment,  and  finally 
the  investigation  of  the  possibility  of  the  development  of  "language  prostheses 
that  is,  programs  which  not  only  replace  speech  but  may  aid  or  replace  certain 
1 anguage  functions . 

There  are  certainly  a  number  of  other  research  projects  which  could  con- 
tinue from  here.  The  work  we  began  in  evaluation  of  prelanguage  skills  of  the 
non-oral   needs  much  more  attention.     Our  theories  and  procedures  need  to  be 
further  tried  and  questioned. 

We  look  forward  both  to  our  own  new  directions  after  this  and  to  those 
of  others  interested  in  the  communication  of  the  non-oral.. 
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(Revised  12/23/81) 

Client  //   

Date 


Exami  ner 


ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 
6000  J-  Street,  Sacramento,  California  95819 


Initial  Eva  1 ua t  ion 


I n tervi  ew 


Date  of  Birth 


Sex 


School 


Respondeo  t (s ) 


Relatlonshi  p 


Locat  i on 


Reason  For  Ref arra 1 
A 


Check  and  rank  order  those  tasks  for  which  assistance  is  sought.  If 
other  than  communication,   indicate  how  or  whether  these  functions 
are  curreit'y  being  performed. 


Rank  funct  ion 

  a .    communi  cat  ion 

  b.     educational  access 

  c.     environmental  control 

(home  safety) 

d  .     mobi  1  i  ty 

  e.     job  access 


Current  Funct  i  on  i  ng 


B.   1.     Are  you  familiar  with  any  devices  in  this/these  area(s)? 


2.     Do  you  have  a  preference  for  any  particular  system(s)? 
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1 


I  I  .     Functional  Physical  Abilities 
A.     Nature  of  Disabi 1 1 ty 

l.a.    What   is  tHe  nature  of  the  disability? 


b.     Has  improvement  occurred  or  is  some  expected? 


2. a.     Does  the  person  ever  lose  contact  with  his/her  surroundings? 
If  yes,  describe. 


b.     Is  the  person  easily  distracted  by  people,  visual  stimuli, 
noi  se ,  etc . ? 


3. a.     Does  he/she  have  a  preferred  side  for  hand  or  foot  use? 


b.     Over  what  part  of  the  person *s  body  does  he  or  she  have  the 
best  control ? 


Best  Control  Si  te 


^.     Are  any  medications  presently  being  taken? 


5.     Is  the  person  subject  to  seizures? 


6.     Does  the  person  experience  choking  or  other  problems? 


7.     Has  the  person  had  any  recent  medical,  surgical  or  dental 
procedures? 
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3. 


8.  Arc  any  medical,  surgical  or  dental  procedures  planned? 

9.  Is  the  person  receiving  any  therapy? 

10.     Do  any  of  the  following  reflexive  behaviors  interfere  with 
pe  r f ormance? 

Startle: 

Asymmetrical   tonic  neck: 
Others : 
B .     Dcv i ce  Hi  story 

1.     Indica^.e  whether  the  person  has  had  any  experience  with  other  assistive 
devi  ces . 

Has  Ever  Used  Still  Using  Will  Be  Acquiring 
(check  if  yes)      (check  if  yes)       (write  in  date) 

a.  manual  wheelchair  ,  ^   —  

b.  powered  wheelchair   ^—  -   — —  ■ — 

c.  crutches  —  

d.  glasses    —  

e  .     h  ea  r  i  n  g  aid  —  •   —  

f  .     brace(s)  speci  fy 

part(s)  of  body  _^  — 

g.  artificial   1 imb(s) 

specify  part(s)  of  body  .   

h.  communication  (type- 
writer, communication 

board,  etc.)  .  

i  .     other  .   —  

specify      
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If  the  person  uses  a  wheelchair,  answer  the  following: 

a.     Can  he/she  Independently  transfer?     (i.e.,   to  a  chair  or  to  a  bed.) 


b.    What  percentage  of  time  is  he/she  In  the  chair  and  what  percentage 
of  time  is  he/she  out  of  it?    Does  this  vary  in  his/her  environment? 


c.    Where  is  the  person  when  he/she  is  out  of  the  wheelchair?     (I.e.,  on 
the  floor,  sitting  in  chair) 


d.     If  the  wheelchair  is  powered,  what  is  the  interface  (control  mechanism) 
and  where  is  it  located? 


e.     Does  the  wheelchair  have  any  modifications   (e.g.,  pads,  head  restraints, 
lapboard,  etc.)?     If  so,  list  them. 

Percept  i  on/Memory 

I  .a.     Is  the  person  aware  of  his/her  orientation  in  space?    For  example, 
can  the  person  '*mirror"  other  movements  by  moving  those  parts  of 
his/her  body  which  can  be  controlled? 


b.     Does  the  person  explore  his/her  environment  by  touching  things 
within  reach?    What  does  he/she  like  to  touch? 


c.     Does  the  person  like  to  be  touched,   rubbed,  patted,  etc.,  or  is  he/she 
hypersensitive?    For  example,  does  the  person  react  negatively  to 
being  touched? 

>^2.a.    Are  there  any  known  visual  problems?!    yes    no   


Present ly  Used  Interface 


Body  Si  te 
Interface 
Loca t i  on 


b. 


Has  the  person  had  a  recent  visual  e 


I f  so,  when? 


By  whom? 


3dp 


Resul ts 


Formal  Informal 
Assessment  Assessment 


Field  of  Vision  Yes    No    Yes    No 

(Wi  thin  Normal   Liml Is) 

Evidence  of  Perceptual  Deficits 
(Does  person  see  things  out  of 

order,  backwards,  etc.)  Yes  No    Yes    No 

Acui  ty 

(Within  Normal   Limits  Yes    No    Yes    No 


d.     Is  it  easier  for  the  person  to  work  wfth  I  terns  In  Isolation  or  small 

groups  rather  than  a  large  array? 


^3. a.     Are  there  any  known  hearing  problems?  yes 


no 


b.  Has  the  person  had  a  recent  audiologic  examination? 

If  so,  when?    By  whom?  

c.  Results 

Formal  Informal 
Assessment  Assessment 

Evidence  of  Perceptual  Deficits 
(Confusion  of  similar  words- 
cat/hat  ,  etc  .  )  Yes    No    Yes    No  _ 

Acu  i  ty 

(Within  Normal   Limits)  Yes    No    Yes    No  ^ 

k.     Are  you  aware  of  any  rnemory  problems?     If  yes,  describe. 


Any  Items  of  Note  Regarding  Sensory, 
 Acuity,  Perception,  Memory  


Educat  iona 1/Soci  al   Exper  i  ences 

A.     How  long  has  the  person  been  in  school?    How  many  schools  has  he/she 
attended? 
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I 


U.     Doc.  this  person  interact  with  people  in  various  situation.? 


ConwDcnts 


Commen lb 


Home 


School 
Therapy 
Camp   


Shoppi  ng 
Travel 


  Sporting 

—  Activities  

— ""^  ~  Other     > 

C.     Do  any  people  In  the  environment  have  physical  ^J^^^^^^br" 
problems  that  may  interfere  with  co^iuni cat  ion?     If  so,  describe. 


i 


D.     If  the  person  is  in  school,  give  a  summary  of  the  educational /social 
goal s  as  stated  in  the  lEP? 
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IV. 


,f  applicable,  please  list  two  or  three  spec  I  f ic  goals  other  than 
Ication  (e.g.,  vocational,  academic,  placement) 


commun i 


1 . 
2. 
3. 


Can  the  person  Intentionally  Indicate  ^-ts    needs  or  H^^^^ 
tentionally  grimacing  to  express  pa.n  vs.   looking  or  pointing 
he/she  wants ,  etc)? 

If  person  can  indicate  go  to  Pommunication  interview. 
If  person  cannot  Indicate  go  to  Prelanguage  Interview. 


Check  Interview  Selfijjte 

-  4 


Commu  nicat  ion 


Prelanquage 
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ASSISTIVi:  DtVICE  CENTER 
Conmiun  lent  ion  I  nlcrv  iow 


Client  J 
Dole 

Exoin  I  ner 


t/Present  Comniunicnt  ion  Syst iMns 


Type  of 
System 

Used  In 
Past 

Used  Now 

Anticipated  Use  or 
Currontly  Heine]  Trained 

COMMENTS 

3cial  expression 

movement 

istures 

)inting 

is/no 

gn  i  ng 

5eech 

Dmmunicat ion 
)ard 

f'ping 

■i  ting 

^hers : 

1 
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II.     Current  Communication  System  Description 
System    ^^^^^^ 


Category 

Parameters 

Descri  ption 

Comments 

1  nput 
Symbol s 

Type 

Si  ze 

Numbe  r 

Example  symobls 

Conf  i  gu ra  t  i  on 
(categor i es ,  top ic , 
grammati  cal ) 

Non-Scan 
Sel ect 

Cod  i  ng 

Array  Size 

Target  Size 

Array  locat ion 

Scan 
Select 

Array  Size 

Array  location 

Switch  number  and 
'  function 

Swi  tch  type 

Swi  tch  location 

Cod  i  ng 

Output 
Mode 

Trans  i  ent  Aud  i  tory 

Aud  i  to  ry  Memory 

Transient  Visual 

V  Long-term  Vi  sua  1 

Output 
Symbols 

Type 

S  ize 
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III.     Symbol  System 

A.  Can  the  person  recognize  numbers  and/or  letters?     If  so,  which? 

B.  Has  the  person  recently  had  any  of  the  following  tests? 

TEST      SCORE      DATE      WHERE  TESTED 


( i  f  need  to  send 
for  scores) 


PPVT  (or  any  receptive 
vocabulary  test) 

TaCL  (or  any  receptive 
grammar  test ) 

Read  i  ng 

Spel 1  i  ng 

Other: 


C.  1.     Does  the  person  read  and/or  spell   functional  words  above  his/her 

tested  grade  level?     If  so,  which  ones? 

2.  Does  the  person  spell  phonetically? 

3.  Can  the  person  select  the  initial    letter  of  a  word? 

Does  the  person  know  any  Bliss,  Rebus  or  other  symbol  system? 
If  so,  what? 

5.     Does  the  person  use  or  do  they  need  to  use  punctuation  symbols? 

D.  1  ,     "^oes  the  person  put  more  than  one  symbol  together  to^  express  an 

idea?     If  yes: 

a.  How  many? 

b.  In  what  way  (e.g.  adult  grammar,  telegrapA        modifier  +  noun, 
etc.)?    Give  examples.     Is  it  spontaneous         /nly  with 
prompting? 


Does  th*6  person  express  the  various  sentence  forms  such  as 
commands,  questions,  etc.?     If  yes,  do  they  do  so  spontaneously 
or  with  prompt  i  ng? 
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Present  Abi 1 i  ties  in 
'Gramma t  i  ca  1  Structure 


I V.     Content  and  Method 

Can  the  person  reliably  communicate  the  following  and  how  does  he/she 
do  so? 


Other; 


FRir 


^53 


YES  NO 


METHOD 


Attract  Attention 


Pain,  Anger,  Discomfort 


Happiness  or  Excitement 


Frustrat  ion 


Hunger  or  Thi  rst 


Refusal 


Toileting  nieeds 


Tiredness  or  Boredom 


Choice  Among  Items 
(i.e.  what  they 
want  to  eat) 


Relating  past 
events 


Relating  future 


5. 


V.     Attention  and  Motivation 

A.     1.    What  tasks  does  the  person  attend  to  most?    For  how  long? 


2.    Would  you  anticipate  that  this  person  would  have  difficulty 
'staying  on  task  during  testing? 


B.     1.     If  the  person  is  not  understood,  what  is  his/her  reaction? 
For  example,  does  he/she  cry,  pout,  give-up,  etc.? 


2,     How  often  does  this  happen  and  with  whom? 


VI .     Communication  Goals 

Please  list  two  or  three  specific  tasks  that  should  be  enhanced  by  a 
communication  system  (e.g.,  taking  spelling  test,  relating  feelings). 

A.  ^  

B.  

C.   


o  354 

ERIC 


Revised  8/20/81 

CI ient  H   

Date  

Examiner  


ASS  ISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 
6000        Street,  Sacramento,  California  95819 


Initial   Evaluation  Form 


Assessment  Section 


I .  Motor 


A.  Grasps 

\.     Finger,  hand  and  wrist  movement 

a.     Check  the  following  finger/hand  movement  functions 
for  both  the  right   (R)  and  left  (D  hands.  For 
numbers  1 ,  2  (or  2a)  and  3,  place  the  object  on 
the  table  and  ask  the  person  to  hand  it  to  you. 
If  the  person  cannot  pick  the  object  up,   then  hand 
it  to  him  or  her.     For  numbers        5  and  6,  hold 
the  object  in  a  comfortable  location  oriented  as 
shown  and  ask  the  person  to  grasp  it,  move  it  from 
front  to  back  and  side  to  side,  and  release  it. 
For  number  7,  place  the  push  button  on  the  table^ 
and  ask  the  person  to  press  it.     Place  a  number  in 
the  box  as  follows:     1-poor,  2-fair  and  3-good. 
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2. 


R  L 

Grasp    □  D 

Re  1  ease 


Palmer 
Comment 


R  L 

Grasp  DD 
Release 


Two- finger 
Comment 


R  L 

Grasp 

Release  Lj  LJ 


5. 


Grasp  □  □ 
Release 


Cyl i  ndr ica 1 
Comment 


R  L 

Grasp 
Release 


R  L 

Grasp 
Release 


Comment 


R    L  7 

Grasp     D  □ 
Rel ease 


R  L 

Grasp     □  □ 

»  ____  ____ 

Re  lease  □  O 


Commen  ts 


Press 


Comments. 
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3. 

B.  Range-Hand 


Present  hand  range  sheet.     Locate  the  sheet  with  the  client's 
midline  centered  on  square  #8. 

The  squares  are  numbered  and  each  corner  is  lettered  as  shown.  The 
targets  are  the  corners.     Use  the  sequence:     touch  the  square  then 
lA/lB/lC/lD  and  repeat  for  all  squares  within  the  person's  range. 
Circle  locations  reached.     For  children,   it  may  be  necessary  to  use 
the  smaller  (foot)   range  sheet. 

Compare  your  impression  of  the  time  required  to  reach  the  square 
(tracking  time)   to  the  time  required  to  move  among  the  corners  A, 
B,  C,  D  (select  time) . 


Use  the  distance  table  to  fill   in  the  following  block. 


Left  Hand 

Furthest  reach:   * 

Closest  reach:   * 

Max.  left  reach:   ' 

Max,  right  reach:  ' 

Tracking  vs  select  time   


Right  Hand 


"  Client  preference  for  location 
"    Left  hand  


"     Right  hand 


Left  Hand 


tirtTtii" 

1^         0        CO  c 

'CD  raw 


Body 
Center  t  i  ne 


Right  Hand 


"cj  "et  ti: 


C  D 


Body 
Ccnlcr I Ine 
(q.) 
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C.     Body  Part  Movement  and  Control 

For  each  movement  requested  place  a  +  (present)  or  -  (absent)  in  the  appropriate 
column.  Note  whether  requi red  movement  can  be  initiated  (I),  controlled  (C)  and 
term! na ted  (T) . 


Left 

Right 

ARM 

1 

C 

T 

1 

C 

T 

COMMENTS 

Tabks:     Tester  places  object 
(cup ,   toy ,  etc . )  at 
person ' s  mi  d 1 i  ne  10" 
from  their  body  and 

inbtrUCLb.        r\c  po  b  1  L  1  O  H 

if  necessary  and  note. 

M  r  t  b 

-  extend  by  reaching 

-  rotate  as   i  f  to  pour 
(put  object  in  cup  to  be  poured) 

-  rotate  in  the  opposite 

H  i  rprt"  inn 

-  turn  upright  again 

-  move  6"  to  the  left 

-  move  6"  to  the  right 

-  pul 1  back 

If  adequate  arm  and  hand  movement,  omit  the  following  tasks: 
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KNEE 

1 

C 

T 

1 

C 

T 

COMMENTS 

-  move  knee  to  the  left 

-  move  knee  to  the  right 

JAW 

-  open 

-  close 

MOUTH 

-  blow  through  a  straw 

-  sip  through  a  s  traw 

VOICE 

-  produce  a  sound 

-  produce  a  variety  of  sounds 

Kb 

5. 


D.  Range- Foot 

Present  the  foot  range  sheet  unless  the  interview  indicates  there 
Is  no  foot  movement  possible  or  hand  movement  is  adequate.  If 
foot  control  appears  to  be  feasible,  then  repeat  the  same  tasks 
that  were  done  with  the  hand.     Start  by  locating  the  heel  of  the 
foot  at  the  site  labeled  "X".    Allow  the  person  to  move  the  en- 
tire foot  as  necessary  to  complete  the  task. 


Left  Foot 


Right  Foot 


A,  J  A 


□  ID. 

I         C  D    I    C  D  ( 


C  D 


Comment  on  the  times  required  (subjective)  for  tracking  vs.  select 
time. 


Left 


Riyht 


Furthest  reach  forwaid 
Furthest  reach  backward 
Furthest  reach  leFt 
Furthest  reach  right 
Tracking  vs.  select  time 


Client  preference  for  local  Ion 
Left  foot  


Right  foot^ 
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Head  Control 


6. 


Measure  range  of  movement   in  the  planes  shown.     Check  the  space  repre- 
senting the  persons  degree  of  movement  to  indicate  if  they  have  none, 
partial  or  full  range  movement. 


Di  rect  ions 


Hovenien L  plane 

left 

right 

None 

Part  i  al 

Ful  1 

None 

Part  i  al 

Full 

Comments 

hor  i  zonta 1 

up 

down 

vertical 

left 

right 

tilt 

Is  a  headpointer  used  now? 


I f  so,  describe 


If  the  client  has  used  one  before,  but  doesn't  now,  explain  why 


Reflexive  head  movements  noted 


Restraints  to  head 
movement : 


Sketch    /  \ 
f   Head  j 


List  those  anatomical  sites  appearing 
to  be  most  suitable  to  interface 


MOST  SUITABLE 


NEXT  MOST  SUITABLE  _ 
THIRD  MOST  SUITABLE 


7. 


II,     Symbol   Location,  Type  and  Size 
A.     Symbol   Location  Task 
1  .  Peripheral 

Instruct  the  person  to  keep  head  and  eyes  fixed  straight  rorward . 
Ask  them  to  indicate  when  they  can  see  your  finger  or  pointer 
without  nioving  their  eyes       If  the  person  cannot  keep  his/her 
eyes  fixed,  provide  an  object  to  stare  at.     Start  with  your 
finger  or  pointer  approximately  12  inches  from  the  side  of  his/ 
her  head   (at  the  ear)  and  move  it  around  the  head  toward  the 
face.     Mark  the  areas  in  which  the  person  can  see  your  finger. 


Head 


2.     Track i  ng 

Using  your  finger  or  pointer,  have  the  person  track  horizontally  at 
the  level  of  the  eyes.     Begin  at  the  nose  and  go  left/right.  To 
track  vertically,  begin  at  the  nose  and  go  up/down. 


Yes 


Commen  t  s 


Can  the  person  track  horizontally? 
Can  the  person  track  vertically? 
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B.     Symbol  Size  Verification 
1  .     i  ns t ruct  ions 

Select  the  stimuli  according  to  the  information  available.     If  infor- 
mation is  lacking,  begin  with  a  more  ''basic"  symbol  system  (e.g.  select 
pictures  over  words  or  letters)  and  begin  with  the  largest  size  set. 
Place   the  stimuli  approximately  l8  inches  from  the  subject's  eyes. 
Determine  the  method  of  selection  and  explain  it  to  the  subject. 

Present  two  stimuli   to  the  subject  and  say  (e.g.,  "Please  point  to 
(look  at)   the  comb."  or  "Is  this  a  comb?").    Three  trials  should  be 
run.     If  no  errors  are  made,   the  size  of  the  stimuli  should  be  reduced, 
with  three  trials  run  at  each  size  tested.     A  more  "advanced"  symbol 
system  may  then  be  tested  if  appropriate.     If  some  errors  are  made,  a 
more  "basic"  symbol  system  should  be  tested  and  the  positioning  of  the 
stimuli   should  be  re-examined. 
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8. 


Data  Sheet 

Use  a  plus  mark  in  the  choice  column  to  designate  a  correct  response 
.  )d  use  cj  circle  to  designate  an  error.     Be  sure  to  note  a  symbol 
.ystem  and  stimulus  size  for  all   trial  groups. 


S       ol  System 


S  i  ze 


Tr  ia  I  s 
+  o 
Cor  rect/ I ncorrec t 


a . 


2. 
3. 


1  . 
2. 

3. 


OPTIMAL  SYMBOL  TYPE 
OPTIMAL  SIZE 


If  you  were  not       ie  to  establish  an  optimum  stimulus,  explain  why. 
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Observation  of  Use  of  Present  Communication  System 

If  the  person  has  a  communication  system,  use  it  in  this  section. 
If  the  person  does  not  have  a  system,  use  the  miniboard  supplied 
with  this  form. 

A.     Select  three  symbols  from  the  present  system  or  miniboard  and 
use  in  the  following  procedure. 

Trial  Instructions  Request  Response 


1  Show  me 

2  Show  me 

3  Show  me 


Using  symbols  available  on  the  present  system  or  miniboard, 
use  the  following  procedures:  What  would  you  show  me  if-  it 
was  raining,  you  were  hungry,  you  wanted  a  drink,  etc. 

Trial  Instructions  Request  Response 


1  What  would  you 

show  me  if 

2  What  would  you 

show  me  if 


3  What  woul d  you 

show  me  i  f 
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IV.    Observation  by  Interviewer 

Do  there  appear  to  be  problems  v/ith  any  of  the  following: 


Yes  No  Comments 


Age  appropriate  beha v i or s 
by  person 

by  others  to  person 

Body  Dynami cs 

Hyg  i  ene 

Pos  i  t  i  on  i  ng 

Appearance  and  use  of 
hardwa  re 

Accomoa  nv  i  no  vora  1  i      f  i  n rm 

1  nappropr  i  ate  touch  i  ng 
person 

others 

Eye  contact 

Awareness  of  appropriate 
persona  1  d i  s  tance 

person 

others 
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Appendix  B 
Initial  Assessment  Materials 
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Materials  for  Symbol  Type  and  Si-'.e 
Section  of  Initial  Assessment 


CflOTOGRAPHS 

'^^'^  X  6  3/'*"  laminated  cards  with  image  (phologrdph)  sizes  ranging  from 

1"  to  3"  on  a  green  background.  There  are  colored  photographs  of  the 

following:  toothbrush,  bowl,  cup,  sp'on,  and  cracker. 

''''^  X  3  3/V'  lam'nated  cards  with  imaq.   (photograph)  sizes  ranging  from 

i"   CO  3"  011  a  nrey  background.     There  are  colored  photof  inphs  of  the 
following:     spoon,  comb,  bowl,   toothbrush,  cup,  cracker,  button,  key, 
flou/er,  rocks,  scissors,  shoes,  glasses,  penny,  eraser,  hand,  pen,  and 
per<   i  1  . 


BLISSYMBOLS 

Sc't  I:     5'  X  8"  laminated  cards  with  handdrav/^    blissymbols  approximately  3"  x  : 
and  word  or  words  for  bllssymbol   underneath  in        hign  letters.  Blis- 
symbol  and  words  are  in  black  felt  pen.     There  are  b  i  i  5  syiTibol  c  for  the 
following:     chair,  house,  yes  and  wa^.er. 

5"  X  8"  lamii'.ated  cards  with  nanddrawn  blissymbols  approximately  V  x  ^ 
and  v;ord  or  words  for  blissynibol   printed  on  the  back  of  the  card  in 

high  letters  in  pencil.    There  *3re  blissymbols  for  the  following: 
inother,  father,  chair,  house,  want,   lov:,   fiiend,  and  food. 


X 


Set  3:     3"  X  5"  laminated  cards  with  hondd^awn  blissymbols  approximately  2 

2"  and  vvord  or  words  for  blissymboi  printed  on  the  bock  of  the  card  in 
hiyi,  letters  in  pencil.     There  are  blissymbols  for   the  following: 
;;wnnt,   food,  hou:,e,   love,  chair,  friend,  mother  and  fajier. 

Set     :     3"  X  5''  laminated  car's  with  itanddrawn     lissymbols  approximately  3//4"  x 
and  word  or  words  for  biissymool  printed  on  the  back  of  the  card  in 
high  letters   in  pencil.     There  arc  blissymbols  for  the  following: 
want,   food,  house,  love,  chair,  friend,  mother  and  father. 


PI CTURES 

Set  1:     3"  X  5"  laminated  cards  with  pictures  from  S tanford-B i ne t  Intelligence 

Scale  Form  L-i^.     Pictures  are  approximately  1"  x  1"  and  are  In  the  middl 
of  the  card.     The  word  or  words  to  describe  the  pictures  are  on  the 
back  of  the  card  In        high  letters.     There  are  pictures  for  the  follow- 
ing:    comb,  apple,  cat,  stove,   bird,  dog,  cow  and  book. 

Set  2:     Picture  Flash  Words  from  Milton  BradV.^y,  Springfield,  Mass  01101. 

Description:     3"  x  3i"  laminated  cards  with  picture  approximately  2"  x 
2"  and  description  of  picture  underneath  in        high  letters.     There  are 
pictures  of  the  following:     key,  bed,  pig,   tree,  apple,  cup,  cat  and  cha 
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WORDS  AND  LETTERS  AND  NUMBERS 

Words  and  letters  are  all  handdrawn  except  for  the  smallest  set  which  are  type-  ( 
written.     All  cards  ore  laminated  and  the  words  and  letters  are  printed  in  black 
i  nk . 

Jet  1:     5"  X  8"  cards  with  the  following  letters  6"  h i qh : 

A,  C,  D,  E,  F,  G,  H,  I 
Set  2:     6"  x  V'  cards  with  the  following  letters  k"  high: 

A,  C,  D,  E,  F,  G,  H,  I 
Set  3:     6"  x  V'  cards  with  the  following  letters  2"  high: 

A,  C,  D,  E,  F,  G,  H,  I 
Set  k:     5"  X  3"  cards  with  the  following  letters  1"  high: 

A,  C,  D,  E,  F,  G,  H,  I 
Set  5:     5"  x  3"  cards  with  the  following  letters  3/'»"  high: 

A,  C,  D,  E,  F,  G,  H,  I 
Set  6:     5"  x  3"  cards  with  the  following  letters  V'  high:  ^ 

A,  C,  D,  E,  F,  G,  H,  I 
Set  7:     5"  X  3"  cards  with  the  following  letters  i"  hKgh: 

A,  C,  D,  E,  F,  G,  H,  I 
Set  8:     5"  X  3"  cards  with  the  following  letters  1/8"  high  ( typewr i t ten> : 

A,  C,  D.  E.  F,  G,  H,  I 
Set  9:     6"  X  k"  cards  with  the  following  words  2"  high: 

ME,  WANT,  THE,  COME,  YES,  NO 
Set  10:     5"  X  3"  cards  with  the  following  words  1"  liigh: 

ME,  WANT,  THE,  COHE ,  YES,  NO,  RUN 
Set  11-     5"  X  3"  cards  with  the  following  words  i"  high: 

ME,  WANT,  THE,  COME,-  YES,  NO,   RUN,  BIG 
Set  12:     5"  X  3"  cards  with  the  following  words  i"  hign: 

ME,  WANT,  THE,  COME,  YES,  NO,  RUN,  BIG 
Set  13:     5"  X  3"  cards  with  the  following  words  1/8"  high  (typewritten): 
ME,  WANT,  THE,  COME,  YES,  NO,  RUN,  BIG 
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Set  1/4:     5"  X  3"  ccirdb  with  the  following  numbers  1/0"  high  (typewritten) 
0,  1,  2,  3,  't,  5,  6,  7,  8,  9 


I 


I 
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Append) x  C 
Interface  Assessment  Foi 


ASSISTIVE  DE'  I  mm 


SCHOOL  OF  CMOIMIIMRKS 

CALIFORNIA  8TATL  m  mSITY.  8ACSRAMIMTO 
tOffiO  J  ■TRIIT.  BACmSkH  i.CALIFOBIMIII  tMTia 


INTERFACE  ASSESSMENT 


LIMB  MODUl 


CI  lent 


Client 
Date 


Exami ners 


Circle  left/right  hand/foot 
'-from  screening  form 


1.     Domi nonce:      left/right.  Grasps* 


cylindrical,  lateral,  press,  palmar 
spherical,  tip,  two  finger 


2.  Kanfje-"*: 


f  ur  thes  t  reach_ 
c I  OSes  t 
left  max 
right  max 

Resol ut  i on 


Client  preference  for  location; 


Where? 


3-     If  range  and  resolution  are  adequate,  use  a  typewr  i  ter**  1  i  ke  keyt'oard. 


Typt  of  keyboard 


asked  response  t  i me  fali  :  entri^^s  com..jents 


guard 

1  • 

no  guard  guard 

no  gua  rd        gua  rd 

no  guard 

12 

)( 

ZX 

7 . 

GH 

FDS 

JKL 

123 
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Typt?  of  k(jyboord 


2. 


1 

12 

){ 



ZX 



?• 

GH 

FDS 

—  

JKL 

123 

Convnent  oi-  difficulty,  etc. 


If  r?nge  is  not  adequate  for  large  keyboard,  bn;  resolution  is  good, 
use  the  ca  leu  1  ator- type  keyboard.     Place  keybovd  at  t-^o.  best  location 
based  on  #2  above.     Location  number  <     i^otriu'^  .     pressing  keys: 


guard 

0 

no  guard  lard 

no  guard      go^  o 

no  guard 

5 

6 

7- 

1 

27 

35 

^♦9 

015 

3^5 

536 

1  

Comment  on  difficulty,  etc. 
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3. 

Doos  the  clioiu  use  a  Joystick  now?  If  "yes"  comment  on  how  well 

it  works,  liow  \l   is  used,  etc.     If  not,  proceed  with  this  part. 


Use  Uie  joystick  with  light  box  output.   (Ll==up ,  D=down ,  L=»=left,  R=right) 

Asked  Response  T  i  me  Fa  1   ^  Entr  i  e^'  Comments 

U  

L  

D   ^  

_  L  ^  

R  '  

U  

D 
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A. 


6.     Other  switches  may  be  used  with  the  hand  (fool),  elbow  (knee),  forearm 
(thigh),  etc.     Try  switches   in  the  order  listed  (unless  the  client  con- 
not  use  a  specific  type).  Stop,  once  a  reliable  and  accurate  switch 
has  been  found.     Two  response  types  are  used:  "on"  =  turn  on  and  Imve 
on  until  examiner  says  turn  off,  and  "off".  Feedback      light,  tone, 
computer  CRT,  voice,  etc.     Repeat  trial   sequence  with  other  switches  as 
necessary  to  find  one  that  works  well   for  the  client.     Run  one  extra 
set  of  trials  with  the  "best"  switch. 


Type 

Feedback 

Asked 

Response 

T  rack 
T 1  me 

Select 
Time 

Locat  i  on 

rni  c  J  1  te 
Best  Pos  1  ^.  1  on 

ON 

OFF 

ON 

OFF 

ON/OFF/ON 

OFF 

( 

1 

1 

( 

j 

. 

Er|c  373 


ERIC 


Swi  Id 
Rcink 


SWITCH  RANKINGS 


'  Tread 


2 


Rocker 


i  Wobble 


Leaf 


5  Zygo  "Touch" 


6 


Pad 


7  Contact 

8  Bulb  (Puff/Sip) 

9  Mercury 


7.     Comment  on  reflex  patterns  that  may  affect  switch  controi 
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6. 


8.     Diiscril)('  <H»y  special  mount  inc)  used  for  tcslincj  and  any  special  mounting 
reco(iiM}ended  for  fifuil  systeii}.  ^  . 


y.     IF  range  is  adequate,  configure  a  slot  switch  with  the  "best"  switch 

based  ow  //6 .     Type  used  .     Number  of  slots  .  Numbers 

below  are  left  to  right.   If  there  are  fewer  than  5  switches,  change  the 


A.ked 

Response 

Ti  n)e 

False  Entries 

Anato?T^«  c  Si  te 

1 

n 

3 

5 

1,2 

^,5 

2,3 

1  ,5 

10. 


Summary:     Prioritize  Interfaces 

Type  1  

Type  2  

Type  3   

Type  k  


.  Selecti  oni:  /mi  nute  :_ 

.  Selecti  ons/mi nute: 

.  Selecti ons/mi nute: 

.  Se!.^.cti  ons/mi  nute: 


.  Site: 

.  Site: 

.  Site; 

.  Site; 
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ASSISTIVE  DEVICE  CENTER 

SCHOOL  OP  CMOIMIIIIIMO  IMIMM-MM 
CALIFORNIA  STATE  UNIVERSITY.  8ACIIAMIMT0 
OOOO  J  BTRIIT,  EACIUIMIMTO.CALIPOIIMIII  tWnt 


I  NTj-J^FACE  ASSESSMENT 
HEAD  MODULE 


Sc  riM'n  i  inj  Do  t  d  : 

a.     RjrnjLj:     hori/ontol:  left 
vert  i  ccj  I  :  up 


tilt:     l^ef  t  

b.     Re.str'ciintb   to  ^head  moveiiient 


o 
o 


C 1 i  cnt 
Client  //_ 
Dote 


Exami  ner 


r  i  yht 
down 


right 


Sketch; 


Headpointer  used:  type 


,  cl i  en t s  op i  n i  on 


Desc;ibe  utilities,  difficulties,  e.c. 


If  range  is  adequate  try  several  types  of  headpointers  using  the  range 
sheet .     Ci  rc le  the  squares  reached. 


Type   1 : 


Light  Beam  Indicator 

1  ABCD 

2  ABCD 

3  AHCD 
'f  ABCD 

5  ABCD 

6  ABCD 

7  ABCD 

8  ABCD 

9  ABCD 


Type  2; 


Type  1 

1  ABCD 

2  ARCD 

APCD 
ABCD 
ABCD 
ABCD 
ABCD 
R  ABCD 
9  ABCD 


3 
k 
5 
6 
7 


Type  3: 

Type  2 

ABCD 
ABCD 

ABCD 
ABCD 
ABCD 
ABCD 
ABCD 

8  ABCD 

9  ABCD 


1 

2 

3 
k 
5 
6 
7 


Type  A: 


&  ABCD 


9  ABCD 
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Type  3 

ABCD 

ABCD 

ABCD 
ABCD 
ABCD 
A«CD 
ABCn 


Type  h 

1  ABCD 

2  ABCD 

3  ABCD 
A  ABCD 

5  ABCD 

6  ABCD 
/f> 

6h,Z[) 
9ABCD 


2. 


Cuiirtncnt  on  difficulties,  effort,  etc. 


3.       If  range  and  resolution  are  adequate,  use  a  typewr i ter - 1 i ke  keyboard  for 
the  following  trials.     Use  the  "best*'  pointer  based  on  til.     For  the 
light  beam  indicator,  have  the  client  focus  on  the  key  and  hold  for 
sovoral  seconds.     For  all  others  have  the  client  press  the  Indicated 
keys.     Type  used  ^  • 


Asked 


Response 
guard  no  cuard 


False  Entries 


Comments 


Comment  on  difficulty,  etc 


377 


H  Ihr.  Li()[il  IUmid  InilicuUji  i  the  "btisl"  clioicc  ond  \\  iUCcc  i  u\  in 
//3,   use  ifu*  Uplic.il   lledclpoinliM*  Strip  f^ifitcM". 


I 

2 


Til 


F«)lv,e  lint  lies 


Cu:  .  ,.cf)  ts 


X 
? 
o 
G 
H 

G,H 

J  ,  K 


Conimcnts : 


If  raiige  i  5^  nn^  adequate  for  large  keyboard,  but  resolution  is  adequate, 
use  a  calcui  -tor-type  keyboard.     Place  iihe  keyboard  at  "best"  location 

based  on  ff]  »     List  location   . 

Type  of  headpointer  (circle  oneY:     LB  I ,  1 

Asked 
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Coininonts   (incliuliiu)  iiiouti  (  i  iu)'j  i  i  oci ,  etc.)  


6.     If  resolutiud  appears  adequate,  and  chin  doc;,  not  r-e"-.t  on  the  chest  use 
the  chin  joystick  with  lightbox.     U=up,  D^down,  L=left,  R=right, 

Asl<ed  Re  ponse  T i me  False  Response  Comments 

U 

L 
D 
L 
R 
U 
0 
R 

Comment  on  overall  dirficulty,  etc.  _=  — 


7.     Other  switches  may  be  used  with  the  head  (chin).     Try  switches  in  the  order 
listed   (unless  the  client  cannot  use  a  specific  type).     Stop  once  a  reliable 
and  accurate  switch  has  been  found.     Two  responses  are  used:  '|0N"  =  turn 
on  and  leave  on  unit.  The  examiner  says  to  turn  off,  and  "OFF".  Feedback- 
light,   tone,  computer  CRT,  voice,  etc.     Repeat  the  trial  sequence  shown 
with  other  switches  as  necessary  to  find  one  that  works  well  for  the  client. 
Run  one  extra  set  of  trials  with  the  "best"  switch. 


3?  3 


eedback 

Asked 

Response 

Track 
Ti  me 

Select 
Time 

Loca t  ion 

Mount  i  ng 
Used 

ON 

OFF 

ON 

OFF 

ON/OFF/ON 

OFF 



1 

9 

380 

o 

ERIC 


Special  nKDunting  used  for  testing^ 


Recommended  mounting  for  final  system_ 


If  eye  movement  is  good  and  no  other  switch  seems  feasible,  proceed  with 
this  part. 

A.  Horizontal.    Estimate  degrees  from  forward  gaze,  left:  rightj  

B.  Verticle.     Estimate  degrees  from  forward  gaze,     upj   downj_  

C.  Is  movement  controllable?  If  not,  can  it  be  used  in  an 

on/off  mode?      _____    How?  ,  


E. 


If  eye  movement  is  well  controlled,  try  the  E-tran  gran  equivalent 
system.     Comment  on  the  effectiveness   


EOG.     If  an  electrical  signal   (hardcopy,  select,  alarm,  etc.)   is  needed, 
connect  electrodes  above  and  below  (if  good  vertical  movement)  and/or 
let  outside  of  each  eye  (if  good  horizontal  movement).    Use  an  amplifier 
and  readout  to  record  voltages  as  follows: 


i 


Movement                    Voltage  (units) 

Comments  (fatigue,  difficulty,  etc.) 

Full  left  gaze 

Ful 1  right  gaze 

Up 

Down 

Mi  dl ine 

Ful 1  left  gaze 

Ful 1  riqht  gaze 

Up 

Down 

Midline 

Full  left  gaze 

Ful 1  right  gaze 

Up 

Down 

Midi  ine 
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7. 


Ful 1   left  gaze 

Ful 1  ri  ght  gaze 

Hp 

ULfVyfl 

 ,  

Ful 1   left  gaze 

Ful 1  ri  yht  gaze 

Up 

Down 

n  1  a  1  1  ne 

Ful 1   left  gaze 

Ful 1  ri  gh t  gaze 

Up 

Down 

nidi  1 ne 

Ful 1   left  gaze 

Ful 1   r i  ght  gaze 

Up 

Down 

Ml  d  1  1  he 

Ful 1   left  gaze 

Ful i  right  gaze 

Up 

Down 

Mi  dl i  ne 

9. 


Summar/. 

Pr lortize  interfaces . 

Type  1 

.  Select! ons/mi  nute : 

Site: 

Type  2 

,  Se lections/mi  nute : 

Si  te: 

Type  3 

.  Selections/mi  nute: 

Si  te : 

Type  k 

.  Selecti  ons/mi  nute: 

S  i  te : 
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10.     Discujs  the  results  and  interface  types  with  the  client  and  list 


his/her  preferences_ 
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Appendix  D 
Cognitive/Language  Assessment  Materials 
and  Forms 
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MATCKIALS  USCD   I  N  CQCN  I  T  I  VE/LANGU/^Gr:  TESV  MQDU  U^S 


(lOfii'iM  1  Mti  t  or  i  ci  1  ;> ,  D(>scr  i  pt  ions  .uicl  I  dent  i  ricol  \o\^  Co(]us_: 

Code 

P(MlK)dy  Articulntion  Decks  from  American  Guidance  Service,  P 
Circle  Pines,  MN  5501 

Di-.cr  ip(  ion:     3"  x  'iV'  cords  wi  tli  picture  and  description  of 
picture  ur.derriea  til  in        tiiyti  W  tters 


Picture  Flash  Words  from  Milton  Bradley  Company,  Springfield,  M 
MA,  01101 

Description:     3"  x  3J"  cards  with  picture  and  description  of 
picture  underneath  in        high  letters 


Blissyrnbols  from  Bl  i  ssynibol  i  cs  Communicate  Institute,  350  Rumsey 
Road,  Toronto,  Ontario    Canada,  M^G   ^ R8 

Description:     2  5/8"  x  2  5/8"  laminated  cards  with  blissymbol  and 
description  of  blissymbol   underneath  in  i"  high 
let  ters 


Talking  Pictures  Communication  Aids  from  Crestwood  Company,  T 
P.  0.  Box  0^513,  Milwaukee,  Wl  5320^ 

Description:     3i"  x  25"  cards  with  picture  and  description  of 
picture  underneath  in  i"  high  letters 


Hand  drawn  pictures,  symbols  or  letters  by  the  Assistive  Device  H 
Center  slaff 

Description:     Unless  othe.wise  stated,   inked  or  penciled  drawings 
on  3"  X  H"  laminated  cards  with  i"  high  letter? 
for  description  of  drawing 
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Prellmlnnry  5klllr>  An«>ly^l'; 
H(m|liI  o  :     Sninll  Arroy   Horn  I  den  L  i  f  i  co  t  i  or)  -  Auditor/ 


1 L cm  Number 

1  trMii  fUiscr  i  pi  i  oil 

1  ICIII  ('()(. 

Itoiii  ID  Small  Auditory 

bn 1 1 oon 

P 

Example  Row  1   Column  1 

Item  ID  Small  Auditory 

candy 

P 

Example  Row  1   Column  2 

1  tern  1 D  Sma 1 1  Aud i  tory 

kni  fe 

P 

E;;amplo  Row  2  Column  1 

Item  ID  Small  Auditory 

fire  cncj  i  ne 

P 

Example  Row  2  Column  2 

1  tern  1 D  Smal 1  Audi  tory 

bathtub 

P 

Set  1   Row  1  Column  1 

1 tem  ' D  Sma 1 1  Aud i  tory 

shoes 

P 

Set  1   Row  1  Column  2 

Item  ID  Small  Auditory 

Kl eenex 

P 

Set  1  Row  2  Column  1 

Item  ID  Small  Auditory 

toothbrush 

P 

Set  1   Row  2  Column  2 

Item  ID  Small  Auditory 

doq 

P 

Set  2  Row  1  Column  1 

Item  ID  Small  Auditory 

spoon 

P 

Set  2  Row  1  Column  2 

Item  ID  Small  Auditory 

tel evi  s  i  on 

P 

Set  2  Row  2  Column  1 

• 

Item  ID  Small  Auditory 

hamburger 

P 

Set  2  Row  2  Column  2 

1 tem  1 D  Smal 1  Audi  tory 

appl  e 

P 

Set  3  Row  1  Column  1 

1 tem  1 D  Smal 1  Audi  tory 

glass  of  milk 

P 

Set  3  Row  1  Column  2 

1 tem  1 D  Smal 1  Audi  tory 

cha  i  r 

P 

Set  3  Row  2  Column  1 

1 tem  1 D  Smal 1  Audi  tory 

comb 

P 

Set  3  Row  2  Column  2 

Module:     Large  Array   Item  Identification  -  Auditory 

Item  Number  Item  Description  ! tem  Code 


ERIC 


Item  ID  Large  Auditory  cup  P 

Row  1  Colui.'n  1 

Item  ID  Large  Auditory  doctor  P 

Row  1  Column  2 

Item  ID  Large  Auditory  cake  P  J 

Row  1  Column  3  ^ 
Item  ID  Large  Auditory  bathtub  P 

Row  1  Column  ^ 

(continued  on  the  next  page  .  . 
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i  I  fill  1 1.   I  .H*(j('  And  i  lory 

lLsu:her 

Kow  1   Column  S 

1  t  (Mil  1 1)  I.         And  i  lory 

iimbrc  1  1 0 

P 

Kow  7  Column  1 

1  t  iMii  1  0  |.»ir(|(»  And  i  lory 

watch 

1) 

Kow  y  Colniiifi  2 

1 

1  Umii  1  0  L,iri)(i  Audi  lory 

I  owe  1 

p 

Kow  2  Colninn  3 

1  tern  1 0  ! argc  Aud  i lory 

Vo 1 ks wogen 

p 

r 

Kow  2  Column 

1  toin  ID  L.ir(|e  Audi  lory 

soap 

p 

Kow  2  Column  !^ 

1 1  iMii  1  0  Lcii  ije  Audi  lory 

bus 

p 
r 

Kow  3  Column  1 

1  t  (Mil  1  D  L<)r(je  Aud  i  tory 

game 

p 

r 

Row  3  Column  2 

1  Lorn  1 D  Large  Aud  i  tory 

hambu  rger 

p 

Kow  3  Column  3 

r 

1  torn  1 D  Large  Aud  i  tory 

toothbrush 

p 

r 

Kow  3  Column 

1  torn  1 D  Large  Aud  i  tory 

fork 

p 

Kow  3  Column  5 

r 

1  tcMii  1  D  Large  And  i  tory 

cook  i  e J 

p 

r 

Row  k  Column  1 

1  tern  1  D  Large  Audi  tory 

1  amp 

p 

r 

Row  k  Column  2 

1  tern  1 D  Large  Aud  i  tory 

2  i  pper 

p 

Row  k  Column  3 

Item  ID  Large  Auditory 

radio 

P 

Row  k  Col umn  k 

Item  ID  Large  Auditory 

crackers 

P 

Row  k  Col umn  5 

Modu_l_e:     Small  Array  Answering  Questions 

The  pictures  used  are  those  correctly  selected  in  the  Small  Array  Item  Identi 
fication-  Auditory   Input  Test. 

Module :     Large  Array  Answering  Questions 

nca?ion"T,Hir''  "7  '''T  '^''^^'^"^  '^^^^'^^  the  Large  Array  Item  Ident, 
rication-  Auditory   Input  Test. 
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Moduli*:     Two- choice  1 

liWW    UliUI  I  M  1  ( 

r..'it  iofi  -  Audi  tofy  1 

1  t  oni  Numbiir 

1  f  i»rn    lit*    f"  r  i  t)  t  i  ( Wl 

2-(:hoico  Item  ID- Audi 

t  ory 

t  <»  1  f»i'ih'^iir» 

Example  Choice  In 

2-choice  Item  ID- Audi 

tory 

nomDU  r  cjc  r 

Example  Choice  If2 

l)nthtuh 

2-choice  Item  ID-Audi 

tory 

Set   1  Choice  //I 

2-choice   Item  ID-Audi 

tor  y 

f"^  1  n  -"1 1 1  /I  *^ 

Set   1  Choice  tl2 

2-choicc  Item  ID-Audi 

tory 

r  '^^\  in 
1  (.lU  1  \J 

Set  2  Choice  //] 

2-choice  Item  ID-Auditory 

f oo  t hb  rush 

Set  2  Choice  //2 

ba  1  1 

2-choice  Item  ID-Auditory 

Set  3  Choice  //I 

2-choice  Item  ID-Auditory 

ice-cream  cone 

Set  3  Choice  #2 

2-choice  Item  ID-Audi tory 

Kl  eenex 

Set  ^  Choice  //I 

2-choice  Item  ID-Audi 

1  tory 

car 

Set  '4  Choice  //2 

2-choice  Item  ID-Auditory 

ue  0 

Set  5  Choice  #1 

2-choice  Item  1 D-Aud 

i  tory 

cup 

Set  5  Choice  1/2 

t*  o  1  OK/  1  c  1  on 

2-choice  Item  ID-Aud 

i  tory 

Set  6  Choice  ^'l 

2-choice  item  ID-Aud 

i  tory 

pants 

Set  6  Choice  ff2 

2-choice  Item  ID-Aud 

i  tory 

hn t  HoQ 

Set  7  Choice  tf] 

2-choice  Item  ID-Aud 

i  tory 

spoon 

Set  7  Choice  1/2 

2-choice  Item  ID-Aud 

i  tory 

shoes 

Set  8  Choice  #1 

glass  of  milk 

2-choice  Item  ID-Auditory 

Set  8  Choice  //2 

Module:     Small  Array  Item  identification   {k)  -  Visual  Input 


Item  Number 

Visual    Item  ID  Example  Sample 

Vi  sual   I tem  ID  Example 

Row  1  Column  1 

Vi  sual   Item  ID  Example 

Row  1  Column  2 

Vi  sual    I tem  I D  Exampl e 

Row  2  Co  1 umn  1 

(continued  on  next  page  .   .  . 


I tem  Descr  i  pt  i  on 

shoes 
a  i  rplane 

tenn  i  s  shoes 

tree 


I  1  i'lii  Code 
p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


I tem  Code 

P 
P 

P 

P 


) 


3S 


ViMJ.ll 

Kow  ? 
Srt  I 
1 

S(M  I 
Visuc)l 
Sea  1 

S(M  1 

S(M  2 
Visij,il 

'jci  2 

Set  2 

Set  2 
y  i  sunl 
Set  2 
Visual 
Set  3 
V  i  sunl 
Set  3 
Vi  sual 
Set  3 
Visual 
Set  3 
Vi  sua  1 
Set  3 
Vi  sual 
Set  k 
Vi sua  1 
Set  k 
Vi  sua  1 
Set  k 
Vi  sual 
Set  k 
Vi  sual 
Set  k 
Vi  sual 
Set  5 
Vi  sual 
Set  5 
Visual 
Set  5 
Vi  sua  1 
Set  5 
Visual 
Set  5 


I  U'ln  I  I) 
Col  mm)  ? 

I  t  (Ml)    1 1) 

S,  1(111)1  e 


ID 

Col 
ID 
Col 
ID 
Col 
ID 
Col 
ID 


I  t(MH 

K(  )W  1 
I  t(Mn 
Kow  1 
I  t  em 
Row  2 
I  tein 
WiM  2 
I  t  em 
S«)n)|)  1  ( 
I  t  em 
Row  1 
I  tern 
Row  1 
I  teni 
Row  2 
I  teni 
Row  2 
I  Ilmh 
Sample 

Item  ID 
Row  1 
I  tern 
Row  1 
I  tern 
Row  2 
I  tern 
Row  2 
1  tem 
Sampl e 

Item  ID 
Row  1 
I  tem 
Row  1 
I  tem 
Row  2 
I  tem 
Row  2 
I  tem 
Sampl e 

I tem  1 D 
Row  1 
I  tem 
Row  1 
I  tem 
Row  2 
I  tem 
Row  2 


ID 
Col 
ID 
Col 
ID 
Col 
ID 
Col 
ID 


Col 
ID 
Col 
ID 
Col 
ID 
Col 
ID 


Col 
ID 
Col 
ID 
Col 
ID 
Col 
ID 


Col 
I  D 
Col 
ID 
Col 
ID 
Col 


(inir)  1 

umn  2 

umn  1 

umf)  ? 

umn  1 

umn  2 

umn  1 

umn  2 

umn  1 
umn  2 
umn  I 
umn  2 

umn  1 

umn  2 

umn  1 

umn  2 

umn  1 
umn  2 
umn  1 
umn  2 


I  e  1  (»phone 
cow 

l)osk(»tl>al  1 
:>  I  ove 
t  oes 
cal  f 

IniUerriy 
boxing  gloves 
watermelon 
moth 

Vo  1  l;swagen 
CiM 

ki  t  tens 
bl ocks 
lemons 
wagon 

rol ler  skate 

bl r thday  cake 

Ice  skates 

ladder 
mouth 
monkey 
gor I  1  la 
bathtub 
bi  eye  1 e 
br  i  dge 


P 

P 

P 

V 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


(continued  on  next  page 
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Vi  '.iKil 

1  t(MI) 

1  D 

•t  ()  1  (MM 

S'M  6 

S.inipl  (» 

Vi  sii.il 

1  t(;ni 

1  D 

\n  1  p 

IU)W  1 

Col  uiiu) 

1 

Vi  mmI 

1  tlMIl 

1  0 

(|  1  o  he 

SiM  6 

Row  1 

Co  1  umri 

7 

Vi  simI 

i  Li*in 

1 1) 

sM  1  t  ( 

Si!L  6 

How  2. 

Col  uinn 

1 

Vi  SUrll 

1  teni 

1  D 

Set  6 

Row  2 

Col  www 

1 

Vi  r.unl 

1  tern 

1  D 

I  1  a  (J 

Row  2 

n  1 

\/u  uinn 

2 

Vi  sutH 

1  U.MIl 

1  i) 

r  1  ^  . 

r,eL  / 

Sanipl  ♦ 

Visunl 

1  Uim 

ID 

rake 

Set  7 

Row  1 

Col umn 

1 

Visual 

1  teni 

1  D 

1 1  owe  rs 

Set  7 

Row  1 

Col umn 

2 

Visual 

1  tern 

ID 

flag  (picture  of  boyscout  and 

Set  7 

Row  2 

Co  1 umn 

1 

description  whited  out) 

Visual 

1  tern 

ID 

snip 

Set  7 

Row  2 

Col umn 

2 

boy  sfia  r  pen  i  rig  pcnc  i  1    {(^r  into 

Visual 

1  tern 

ID 

Set  8  Sample 

ciescripLiori  vvmi  lcu  } 

Visual 

1  tern 

ID 

a  i  r p 1 ane 

Set  8 

Row  1 

Col umn 

1 

ma n  raK i ng   leave^  \piiMLcu 

Visual 

1  tern 

ID 

Set  8 

Row  1 

Col umn 

2 

aescr i pc ion  wn i tea  ou t ; 

Visual 

1  tern 

ID 

rose 

Set  8 

Row  2 

Co  1 umn 

1 

Visual 

1  tern 

ID 

sa  i 1  boa  t 

Set  8 

Row  2 

Col umn 

2 

Module:     Two-choice  Item  Identification  -  Visual  Input 


I  tern  Number 

2-choice  Item  ID-Visual 
Example-Sampl e 
2-choice  I tem  ID-Visual 
Example  Choice  ^\ 
2-choice  I tem  ID-Visual 
Example  Choice  //2 
2-choice  I tem  ID-Visual 
Set  1 . Sampl e 
2-choice  Item  ID-Visual 
Set  1  Choice  #1 
2-choice  Item  ID-Visual 
Set  1  Choice  #2 
2-choice  Item  ID-Visual 
Set  2  Sample 
2-choice  Item  ID-Visual 
Set  2  Choice  #1 
2-choice  Item  ID-Visual 
Set' 2  Choice  #2 

(continued  on  the. next  page 


I tem  Description 
cat 

ki  t  tens 
wa  tch 
goose 
duck 
suit 
mi  t  tens 
1  amb 
gloves 


3yo 


»  h( » i 
:  i  h(.i 

'.('I  ^ 

".'  <  lu » i 

i  Ik n 
'm'(  /| 
-cIk)  i 
Set  /| 
?  -(  hoi 
'r( 

/  <  I II )  i 

?  -  (  Ik  H 

•clu.)  i 
Srt 

'/•-rJioi 
Srt  6 
/'-(.hoi 

( '  In )  i 
St'I  f) 
i.'-chc:)  i 
Srt  7 
2-choi 
Srt  7^ 
?-cho  i 
Srt  7 
2-cho  i 
Set  8 
2-cfioi 
Srt  8 
2-ch()  i 
Set  8 


li) 


i  <-    I  I  rill 

ini|  1 1  r 
.  r  hrin 

»  i  ( f 
I  r    It  rill 
(^Ih  >  i  (  i' 

t  r   It  rin  i 

!>ijtnp  1  r 

r.r    Itoip  10- 

Choicer  //I 

cr    I trm   1 D- 

Choiir  //? 

{  <-    ll  rill    I  I)- 

S.HMp  1  r 

(  r    I  trill    I  D- 

Choicr  //I 

..r    I  trill  ID- 

Choicr 

cr    I  I  rill  II)- 

Stlinp  1  r 

I  I  (Mil   I  D- 
Clu)i(,r  //I 
rr  hrni 
Clu  i  cr 
CO   Item  ID- 
Sam  ^  1  c 
cc   I Lcm   I D- 
Clu>icc  //I 
CO   I t cm  I D- 
Choice  ;/2 
CO   I  tern  I D- 
Sampl e 
CO  1  tern  1 D- 
Choice  //I 
cr   It  em   I D- 
Choice 


Vl  ' 
Vi  V 
Vi ' 

\J\- 
\J'\' 

\y  i  sua 
\y  i  s  (\<) 

\J\  MM 

Vi  sua 

V  i  sua 
Vi  sua 

V  i  sua 

V  i  sua 
\y  i  sua 


pi  I  t  ui      ol    "'..nl"    I  .ir  r   puppr  I 
((|i".cr  i  pi  ion  will  t  rd  out  ) 
ipMpr'. 

pi  M  lu  r  of    "h.ippy"   I  arr   p'ippr  I 
((k'Ncr  i  pt  ion  v-^hi  l  rti  out  ) 
i:lu)(:ol  a  t  r  mi  1  k 

()  1        of  mi  1  k 

(p'andf  at  hrr 

I  i  I  ruu.it  (t 

111* )  t  her 
f  hrr  r  i  r 
j)ol  ice  car 
top 

Vo  1  ksvva(ir  n 

[)i  cture  of  «ni  1  kman   (pr  i  nted 
description  whi ted  out) 
picture  of  mailman  lintcd 
description  whi ted  t) 
woodpeckc  r 

feet 

he  1 i  copter 
toes 


Module:     Picture  Matching 


I  tern  Number 


Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 


ng  Examole  Sample 

ng  Example  A 

ng  Example  B 

ng  Set   1  Sample 

ng  Set   1  A 

ng  Set   1  B 

ng  Set  2  Sampl e 

ng  Set  2  A 

ng  Set  2  B 

ng  Set  3  Sample 

ng  Set  3  A 

ng  Sot  3  B 

ng  Set  k  Sample 

ng  Set  k  A 

ng  Set  k  B 


1 tem  Descri  pt  ion 

ice-cream  cone 

ice-cream  cone 

tr  i  eye  1 e 

cooki  es 

pajamas 

cooki  es 

eggs 

fish 

eggs 

carrots 

carrots 

tenni  s  shoes 

drum 

2i  pper 

drum 


ERIC 
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p 
p 
p 
p 
p 
p 
p 
p 
p 


I tem  Code 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 


Matching 

Set 

5 

Sampl e 

Ma tchi  ng 

Set 

5 

A 

Ma tchi  ng 

Set 

5 

B 

Matching 

Set 

6 

Sampl e 

Ma tchi  ng 

Set 

6 

A 

Ma  tchi  ng 

Set 

6 

B 

Ma tchi  ng 

Set 

7 

Sample 

Ma  tch  i  ng 

Set 

7 

A 

Matchi  ng 

Set 

7 

B 

Ma tchi  ng 

Set 

8 

Sampl e 

Matchi  ng 

Set 

8 

A 

Matchi  ng 

Set 

8 

B 

Modu 1 e :  Visual  Memory 
I tem  Number 


Vi  sua  1 

Memory 

Example  A 

Vi  sua  1 

Memory 

Example  B 

Vi  sua  1 

Memory 

Set 

1 

A 

Vi  sual 

Memory 

Set 

1 

B 

Vi  sual 

Memory 

Set 

2 

A 

Vi  sual 

Memory 

Set 

2 

B 

Vi  sual 

Memory 

Set 

3 

A 

Vi  sua  1 

Memory 

Set 

3 

B 

Vi  sua  1 

Memory 

Set 

A 

Vi  sua  1 

Memory 

Set 

B 

Vi  sual 

Memory 

Set 

5 

A 

Vi  sua  1 

Memory 

Set 

5 

B 

V\  sua  1 

Memory 

Set 

6 

A 

Vi  sual 

Memory 

Set 

6 

B 

Vi  sua  1 

Memory 

Set 

7 

A 

Vi  sual 

Memory 

Set 

7 

B 

Vi  sua  1 

Memory 

Set 

8 

A 

Vi  sua  1 

Memory 

Set 

8 

B 

3,9 

o 

ERIC 


house 

P 

house 

P 

basketbal 1 

n 
r 

g lasses 

P 

oranges 

P 

g lasses 

P 

bus 

P 

pig 

P 

bus 

P 

footbal 1 

P 

footcal 1 

P 

c  ha  i  r 

P 

1 tem  Descr  i  pt  ion 

1 tem  Code 

tenn Is  shoes 

n 

r 

juice  or  orange  juice 

P 

cup 

P 

Vol kswagen 

p 

r 

sandwich 

n 
r 

tel ephone 

.  D 

r 

cake 

P 

toot  hbr ush 

P 

lamp 

P 

soap 

P 

tree 

P 

i  ce-cream  cone 

p 

towel 

P 

kni  fe 

P 

couch 

p 

comb 

P 

cha  i  r 

P 

fork 

P 

2 


Orthographic  Language  Assessment 


^^odu]e_:     Spelling  Test 

8i  x.lll   inch  laminated  card  with  alphabet   in  U"  black  letters  with  "yes" 
printed  in  the  lower  left  hand  corner  and  "no"  printed  in  the  lower  right  hand 
corner . 

Lists  of  spelling  words  for  second,  fourth  and  sixth  grade  leveis. 


Module:     Expressive  Language-Words  -  Large  Array 


I  tem  Number 

Example  Exp.  Words  (Large) 

r]  Exp.  Words  (Large) 

/f2  Exp.  Words  (Large) 

r3  Exp.  Words  (Large) 

•H  Exp.  Words  (Large) 

Exp .  Words  (Large) 


Exp.  Words  (Large) 
Row  1  Position  1 

Expr.  Words  (Large) 
Row  1  Posi  t  ion  2 

Exp.  \7ords  (Large) 
Row  1  Pos  i  t  ion  3 


Exp.  Words  (Large) 
Row  1  Pos  i  t  ion  k 


Exp.  Words  (Large) 
Row  z  Pos  i  t  ion  1 


Exp.  Words  (Large) 
Row  2  Pos i  t  ion  2 


Exp.  Words  (Large) 
Row  2  Pos  i  t  ion  3 


Exp.   Words  (Large) 
Rov\/  2  Posi  t  ion  k 

Expr.  Words  (Large) 
Row  2  Pos  i  t ; on  5 


I tem  Descr  i  pt  ion 


"maki  ng  the  bed" 
"driving"  . 
"washing  the  car" 
"paperboy" 
"fishing" 
"brother" 
(description  whi ted  out  on  all 

of  the  above ,  on  1 y  pi  c  ture 

showing) 

Quest  ion  Words     5i"  x  5  3/V'  card 
Which,  What,  Where,  Who,  Why,  When 
Articles     31"  x  6"  card 
the  an  a 

Adjectives    6  3/V'  x  8i"  card 

small  pink  blue  green  beautiful 
angry  happy  sad  smiling  old  young 

Nouns     6"  X  8i"  card 

man  woman  child  boy  girl  car  paper 
book  bed  shirt  lake  tree  lady  truck 
table  blanket 

Pronouns     ^i"  x  5  3/V'  card 

he  she  it  them  they  him  her  his 
i  ts   thei  r  hers 

Auxi 1 1 iary  Verbs     8  3/^"  x  6"  card 

have  has  had  am  is  was  are  were 
cry  make  drive  put  throw  fish  wash 
del i  ver  ea  t  pu 1 1 

Adverbs     ^"  x  5  3/-'4"  card 

happily  carefully  easily  quickly 
angr  i  ly 

Preposi  tions     5  3/^"  x  5"  card 
i  n  on  under  over  up  down  between 
Endings    5  3/^"  x  5"  card  ' 
-ing  -s  -ed  -ly  -est  ~er 


I tem  Code 

P 
P 
P 
P 
P 
P 


H  ' 
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Module:     Punctuation  Test 


Eleven  4"  x 

6"  carJs 

each  containing 

a  sentence  princea  in  uiacK  incn 

h  1  n  h 

letters  and 

1  ami  na  ted . 

Five  25"  X  3 

"  cards 

each  con  ta  i  n I ng 

a  punctuation  mark  and  laminated. 

1  tern  Number 

1 tem  Des c r i pt i on 

1  L       1 1  O 

Punctuation 

Exampl e 

The  dog  is  outs  i  de 

U 

n 

Punctuat i  on 

1 

The  man  went  to  the  store 

u 
n 

Punctuat i  on 

2 

Is  that  your  house 

u 
n 

Punctuat i  on 

3 

Tom  Jack  bue  and  nary  went  to 

u 
n 

the  party 

H 

Punctuat  i  on 

k 

Jeti   said  to  i om  i  wa n t  to  go 

to  the  park 

Punctuation 

5 

Hel p  help 

H 

Punctuat I  on 

6 

Ted  played  basketball  yesterday 

H 

Punctuation 

7 

The  farmer  grew  corn  beets 

H 

tomatoes  and  carrots 

Punctuat I  on 

8 

It  is  on  f i  re 

^  H 

Punctuat Ion 

9 

Do  you  want  to  go  with  us 

H 

Punctuat  i  on 

10 

She  said  that  is  a  pretty  dress 

H 

(all  of  above  on  V*  x  cards) 

Module:     Express  ive 

Language  Words  - 

Small  Array 

Three  cards 

each  containing  words  printed  in  1"  high  letters  and  laminated. 

Item  Number 

1 tem  Descr 1 pti on 

1 tem  Code 

Exp.  Words  (Small)  Example 

//I  Exp.  Words   (Smal  1) 

n  Exp.  Words  (Small) 

H-i  Exp.  Words   (Smal  1) 

tfk  Exp.  Words   (Smal  1) 

§5  Exp.  Words  (Smal ]) 


,«'l  Exp.  Words  (Small) 
n  Exp.  Words   (Smal 1) 

^3  Exp.  Words   (Smal 1) 


'throwi  ng" 
'fight  I ng" 
'writ!  ng" 
'rabbit" 
'wavi  ng" 
'patch" 

(description  whited  out  on  all 
of  above,  only  picture  showing) 


Articles    3  3/V'  x  4i"  card 
the  a  an 

Nouns    V  X  8"  card 

boy  girl   rabbit  dog  boys  girls 
man 

Verbs    8"  x  5"  card 

jumps  fights  waves  writes  throws 
sews  reads 


P 
P 
P 
P 
P 
P 


Module :     Reading  Test 


Sentences  are  presented  on  5"  x  8"  laminated  cards.     The  black  lettering  is 
1"  high.     Each,  sentence  contains  a  blank  which  is  to  be  filled  in  from  a 
group  of  four  words  on  another  5"  x  8"  laminated  card.     The  four  words  are 
also  in  black  lettering  i"  high.     The  words  are  at  first,  third  and  sixth 
grade  reading  levels. 


I tem  Number 


Item  Description 


Sentence 


Choi  ces 


I tem  Code 


Reading  Vocab.  Test 
Exampl e 


1  he  food  i  s  on  the 


app  1  e 
table 
ring 
run 


Reading  Vocab.  Test  1  His 


is  brown. 


age 
ha  i  r 

s  tand  i  ng 
old 


Reading  Vocab.  Test  2         Tom  was  on  the  chair. 


si  tti  ng 
did 
play 
take 


Reading  Vocab.  Test  3         The  dinner  was 


bicycle 
runn  i  ng 
fa  rme  r 
hot 


Reading  Vocab.  Test  h 


dress  was  blue  and 


green . 


Girl 
Her 
Eight 
Cold 


Reading  Vocab.  Test  5         The  boy  was  the  car. 


and 
dog 
i  n 
a  re 


Reading  Vocab.  Test  6         The    was  open. 


wi  ndow 
big 
snow 
she 


Reading  Vocab.  Test  7         The  girls  are 


baseba 1 1 .  puppy 

playing 

school 

happy 


Read i no  Vocab.  Test  8         John  was 


yesterday. 


sad 
day 
had 
see 


(continued  on  the  next  page  .   .  .) 
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Reading  Vocab.  Test  9         Mother's  new  dress  was 


Reading  Vocab.  Test  10 


happy 
agai  n 
seven 
pretty 


are  going  to  the  movies.  They 

Blue 


Open 
Made 


Reading  Vocab.  Test 
Example 


The  food  i  s  on  the 


app  1  e 
table 
ring 
run 


Reading  Vocab.  Test  1 


teacher  was  late  to 


class . 


Asked 
Guess 
Softly 
The!  r 


Reading  Vocab.  Test  2 


The  man 
car . 


the  beautiful 


admi  red 
secretly 
eat  i  ng 
adv  i  sed 


Reading  Vocab.  Test  3         The   cost  $1.25 


bru  i  se 
magazi  ne 
runni  ng 
snowbal 1 


Reading  Vocab.  Test  k         Tom  was   when  he 

couldn't  go  camping. 


Reading  Vocab.  Test  5         Janey's  hair  clung  to  her 


th  i  nki  ng 
mountai  n 
thi rsty 
d  i  sappo  i  nteH 

forehead 
noi  s  i  er 
caref u 1 
fortunate 


Reading  Vocab.  Test  6         Hock  climbing  can  be 


Reading  Vocab.  Test  7 


Reading  Vocab.  Test  8 


Mike  enjoyed  all   the  music, 
the  drums . 


Bill  is  the 
class . 


boy  in  his 


wor r led 
dangerous 
usual ly 
catches 

doubtful ly 
di  sbel ief 
especial ly 
suggested 

tal lest 
bes  i  de 
couldn '  t 
twel ve 


EKLC 


(continued  on  the  next  page  .   .  .) 


Reading  Vocab.  Test  9         The    needed  to  be  dusted,  foreign 

discover 
thorough 
f urn  i  ture 

Reading  Vocab.  Test  10        Mary  was  the  dinner.  (discover 

prepar  i  ng 
mol assef 
puz^l i  ng . 


Ill  Read  inn  Vocab.  Test 

Example 


The  food  i  n  on  th<:: 


appl  e 
tabl  e 
r  i  ng 
run 


EKLC 


Raading  Vocab.  Test  1  The  living  room  is 

the  kitchen. 


to  adjacent 
gaunt 
brokerage 
agi 1 i ty 


Reading  Vocab.  Test  2         The  teacher's  explanation  waist 


of  the  story  was 


1  evel 
vague 
denta 1 


Reading  Vocab.  Test  3         The  car  woulen":  start,  so  averted 

Mary    it  was  out  of  gas.  convene 

assumed 
placid 


Reading  Vocab.  Test  k 


is  my  favorite  subject  Literally 


in  school 


Reading  Vocab.  Test  5         The  lake  was  very 

yesterday . 


Mathemat  ics 
Nuc 1 eus 
Obvi  ous 

placid 
mou  1 1 
plague 
tobacco 


Reading  Vocab.  Test  6         The  doctor  was  a    figure  prominent 

in  his  commun  i^y.  saunter 

percei  ve 
ref 1 ect  ion 


Reading  Vocab,  Test  7         Rock  climbing  can  be 


I npend 
d  i  sda  i  n 
capac  i  ty 
hazardous 


Reading  Vocab.  Test  8         Mary  approached  the  scary  apprehension 


r i de  with 


(continued  on  the  next  page  .   .  .) 


commentary 
optician 
al ternati ve 
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Reading  Vocab.  Test  9 


The  boy  scouts  were 
about  going  camping, 


evol ut  i  on 
i  nna te 

enthus  iastic 
migrate 


Reading  Vocab.  Test  10       The  property  by  the  river 


was  a  good 


i  nves  tmen t 
hypocr  i  te 
man  i  f es  t 
ini  tiate 


EKLC 
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Moc'ule:     Encoding  -  Non-Reading 

8  inch  wide      10  inch  high  laminated  card  with  5,   U  to  1  3/^  inch  bymbois 
and  S,  3/A  Dv  1^  numbers  in  black  hand  printed  form.     The  symbols  are  a 
square,  a  triangle,  c  circle,  a  stylized  house  shape  and  an  asterisk  The 
numbers  are  t/'O  digits.     All   begin  with  a  zero  and  are  followed  by  the  num- 
bers 1   to  5. 

10  laminated  cards  21  inches  wide  by  3  inches  high  containing  the  same 
symbols  and  numbers  as  the  large  card  in  black  hand  printed  form. 


Module:     Encoding  -  Level  III 

8  inch  wide  ly  5  inch  high  laminated  card  with  12,  3/^  inch  high  by 
approximately  i  inch  wide  two  digit  numbers,  with  zero  preceeding  numbers 
1   to  9. 

2,  5  inch  wide  by  5  inch  high  laminated  cards  containing  the  following 
codes  and  words   in  black  hand  printed  form  in  the  same  siz^>^-  as  the  numbers. 


01  I  07  Visit 

02  She  08  The 

03  Enjoyed  09  To 

OA      Agreed  10  Student 

05  Needs  11  Furniture 

06  Help  12  Music 

6,  8  inch  wide  by  5  inch  high  laminated  car'-Js  containing  one  of  the  words 
listed  above  in  letters  3/A  inch  high  by  approximately  i  inch  wide  in 
black  hand  printed  form.     The  items  on  the  cards  include  the  following: 

Visit  The 
Needs  Help 
Music  Agreed 

6,  8  inch  wide  by  5  inch  high  laminated  cards  containing  3  to  A  word 

sentences  in  letters  3/A  i  ncti  high  by  approximately  i  inch  wider  in 
black  hand  printed  form.     The  items  on  the  cards  include  the  following: 

She  needs  help. 
She  enjoyed  mus  i  c . 
She  needs  furniture. 
I  agreed  to  visit. 
The  s tudent  needs  hel p . 
I  enjoyed  the  music. 

Module:     Encoding  -  Level  Vl 

8  inch  wide  by  5  inch  high  laminated  card  with  15,  3/A  inch  high  by 
approximately  ^  inch  wide,  two  digit  numbers  with  zero  preceeding  numbers 
1   to  9.     All  are  hand  printed  in  black. 

2,  8  inch  wide  by  5  inch  high  laminated  cards  containing  the  'following 
codes  and  words  in  black  hand  printed  form.     The  numbers  and  letters 
are  i  inch  high  by  approximately  3/8  inch  Wi^de. 

(continued  .   .  .) 


39.9 


01 
02 
03 
Oi» 

05 
06 

07 
C? 


You 
1 1 

Wi  1  1 
Am 

Wai  t 
Take 
Assume 


09 

10 

1 1 

M 
13 

15 


Improve 

Happened 

That 

For 

Soon 

Angry 

Mathema  ti  cs 


6,  8  inch  wide  by  5  inch  high  laminated  cards  containing  one  of  the  words  listed 
above  in  letters  Vh  inch  high  by  approximately  i  inch  wide  in  black  hand  printed 
form.     The  items  on  the  cards   include  the  following: 


6,  8  inch  wide  by  5  inch  laminated  cards  containing  3  to  5  word  sentences  in 
letters  3A  inch  high  by  approximately  i  inch  wide  in  black  hand  lettered  form. 
The  items  in  the  cards   include  the  following: 

It  will  wa  i  t 
I  am  angry 

It  wi 1 1   improve  soon 

I  will  wai  t  for  you 

I  wi 1 1   take  mathematics  soon 

You  assume  that  it  happened 


Take 
You 

I mprove 


Angry 
Wait 


0 
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B1 iss/Pictographic  Assessment 


Module:     Expressive  Language  -Bliss 


I  tciii  Number 


tern  Descr i  pt  ion 


1  tern  Code 


ilk 

'^5 


Express 
Express 
Express 
Express 
Express 


Bl  i  ss 
Bl  i  ss 
Bl  Iss 
Bl  Iss 
Bl  i  ss 


E  x{)  r  I' s  s 

Bl  ■ 

s  s 

E  Xcimp  1 

0 

a  school  with  a  flag,  bus  in 

H 

the  driveway,  tree   (picture  only) 

B 1 i  ssymbol s  (below) 

Exp res  s 

B  j 

ss 

Row  1 

Col 

1 

,  water 

H 

Exp  ress 

Bl 

ss 

Row  1 

Col 

2 

whee 1 cha  i  r 

B 

Express 

Bl 

ss 

Row  1 

Col 

3 

(to)  push 

H 

Express 

Bl 

ss 

Row  1 

Col 

k 

(to)  go,  leave 

B 

Express 

Bl 

ss 

Row  2 

Col 

I 

food 

B 

Express 

Bl 

s  s 

Row  2 

Col 

2 

girl 

B 

Express 

Bl 

ss 

Row  2 

Col 

3 

(to)  eat 

B 

Express 

Bl 

'  ss 

Row  2 

Col 

k 

(to)  drink 

B 

Express 

Bl 

i  ss 

Row  3 

Col 

I 

school 

B 

Express 

Bl 

i  ss 

Row  3 

Col 

2 

t e 1 e V 1 s  i  on 

B 

Express 

Bl 

i  ss 

Row  3 

Col 

3 

(to)  see 

B 

Expres  s 

Bl 

i  ss 

Row  3 

Col 

k 

s  i  ck 

H 

Express 

Bl 

i  ss 

Row  k 

Col 

1 

boy 

B 

Express 

Bl 

i  ss 

Row  k 

Col 

2 

bus 

B 

Pi  ctures  (below) 
eat 

doctor 
d  r  I  nk 

girl  pushing  wheelchair 
watching  TV 


T 
P 
T 
H 
P 


Module :     Receptive  Picture  Vocabulary  Test 
Vocabulary  Test  (198l) 

Dunn,   L.   M.  and  L.  M.  Dunn 
American  Guidance  Service 
Ci  rcle  Pines,  MN  5501^ 


-  The  Revised  l-eabody  Picture 


ERIC 


Modu 1 e  :  Expressive  Language 
I  tern  Number 


Express 
Express 
Express 
Express 
Express 
Expres  s 


Picture  Example 
P  i  cture 
Pi  cture 
Picture 
Pi  cture 
PI cture 


Express  Picture 

Express  Picture 

Express  Picture 

Express  Picture 


ft] 

n 
Ilk 

Row  1  Col  1 

Row  1  Col  2 

Row  1  Col  3 

Row  ]  Col  k 


(continued  on  next  page 


Pictures 

1 tem  Descr I ption 

washing  the  car 
boy 


.) 


gi  r  ? 

ca  r 
red 

wa:-ih  i  ng 


401 


I  tern  Code 

P 
P 


M 
M 

H 


Express  Picture  Row  2  Col  1  truck  H 

Express  Picture  Row  2  Col  2  corn  M 

Express  Picture  Row  2  Col  3  buje  H 

Express  Picture  Row  2  Col  k  drive  H 

Express  Picture  Row  3  Col  1  boy  H 

Express  Picture  Row  3  Col  2  ba 1 1  H 

Express  Picture  Rovj  3  Col  3  wave  H 

Express  Picture  Row  3  Col  ^+  eat  H 

Express  Picture  Row  k  Col  1  man  M 

Expre^..^.  Picture  Row  k  Col  2  pig  H 

Express  Picture  Row  h  Col  3  throv;  H 

Express  Picture  Row  k  Col  k  writing  H 

Modu 1 e :     Picture  Sorting 

I  tern  Number  I  tern  Descr ipt  ion  I  tern  Code 

Sorting  Example  A  jack-in-the-box  P 

Sorting  Example  B  teeth  P 

Sorting  Example  C  nose  P 

Sorting  Example  D  top  '  F 

Sorting  Example  E  blocks  P 

Sorting  Example  F  thumb  P 

Sorting  Example  G  feet  P 

Sorting  Example  H  ball  P 

Sorting  Set  1   Example  shirt  P 

Sorting  Set  1   Example  horse  P 

Sorting  Set  1  A  duck  P 

Sorting  Set  1   B  pajamas  p 

Sorting  Set  1   C  1  ion  F  ' 

Sorting  Set  1   D  tennis  shoes  P 

Sorting  Set  1   E  monkey  P 

Sorting  Set  1   F  pants  P 

Sorting  Set  2  Example  juice  or  orange  juice  P 

Sorting  Set  2  Example  ^        hot  dog  P 

Sorting  Set  2  A  bananas  P 

Sorting  Set  2  B  glass  of  milk  P 

Sorting  Set  2  C  cookies  P 

Sorting  Set  2  0  sandwich  P 

Sorting  Set  2  E  cup'  P 

Sorting  Set  2  F  chocolate  milk  P 

Sorting  Set  3  Example  tablecloth  P 

Sorting  Set  3  Example  motorcycle  P 

Sorting  Set  3  A  bus  P 

Sorting  Set  3  B  bicycle  P 

Sorting  Set  3  C  bed  P 

Sorting  Set  3  0  chat  r  P 

Sorting  Set  3  E  couch  P 

Sorting  Set  3  F  Volkswagen      *  P 

(continued  on  next  page  .  .  .) 
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Sorting  Set  4  Example                            telephone  P 

Sortinq  Set  k  Example                            father  P 

Sortin(]  Set  k  A                                       stove  P 

Sortinq  Set   k  B                                       soap  P 

Sorl:in(]  Set  k  C                                        desk  P 

H)r  I  i  nq  '  r  t.  h  D                                       church  P 

Soi't  i  IV      --'t    h  E                                         fishing  P 

SortiiKj  Id  ^\  F                                        bridge  P 

M(Khi  I  c :     Picture  Based  Receptive  Grammar  Test  -  Test  for  Auditory  Comprehension 
of  Language  (1973) 

A  modified  version  is  used  \\fhich   includes   Items  -  1^,   15,  20,  21,  22,  2^, 

31,  33,  3^,  39,  M,  ^2,  43,  ^5,  46,  47,  50,  52,  55,  56,  59,  60,  61,  62, 

63,  65,  67,  68,  69,  70,  71,  73,  7^,  76,  77,  78,  80,  82,  83,  86,  87,  91, 

92,  93,  94,  95,  96,  97,  101. 

Carrow,  E. 
Teaching  Resources 
New  York  Times  Co. 


Assistive  Device  Center 
Cal i  forn  i  a  State  Upi  vers  i  ty ,  Sacramento 


ITEM  IDENTIFICATION 


Test  Battery:     Preliminary  Skills  Analysis  Array  Size:  Sm 

Stimulus  Type:     Pictures  Input  Mode:  Auditory 

■Purpose    To  determine   if  the  ()erson  cnn  indicnlc  vjh'\cU  stifniilus   item  crn-re-. 
the  one  named  by  tiie  tester. 

Mater ial s/Arrangement     The  pictures  are  divided   into  ^   independent  sets,  one  example 
^et  and  three  testing  sets.     Each  set   is  to  be   initially  presented   in  a  2  x  2  con- 
figuration or  any  array  convenient  for  the  person-     The  cards  should  be  arronqed  in 
the  order  indicated  on  the  back  of  the  cards. 

General  Procedure    The  tester  names  each  picture  as  the  set   is   laid  out.     When  the 
tester  then  calls  the  name  of  one  of  the  pictures,   the  person   is  to  select  which  pic- 
ture was  named.     This  may  be  done  by  pointing,  sequentially  scanning  the  arr.jy  by  the 
tester  until   the  person  indicated  "yes'*,  or  by  any  other  means  appropriate  to  the 
person's  motor  skills.     Except  for  the  Example  Set,  the  person  should  not  be  informed 
regarding  the  correctness  of  the  choice. 

Example  Set     Before  presenting  the  pictures,   the  tester  says,    I  WANT  TO  FIND  OUT  IF 
YOU  KNOW  THESE  PICTURE.      I'LL  TELL  YOU  WHAT   I   CALL  EACH  ONE.     THEN   I ' LL  ASK  YOU  TO 
SHOW  ME  THE  ONE  I   NAME.     As  the  example  set   is  laid  out,  say,  HERE   IS  A  BALLON,  A  FIRE 
ENGINE,  CANDY,  AND  A  KNIFE.     Once  the  pictures  are  in  place,  say,   IF  I   SAID  CANDY,  YOU 
WOULD  ?*qTnT  to  (or  otherwise  Indicate  as  described  in  General   Procedure)  THIS  PI  CTUUL 
(tester  demonstrates).     NOW  IT'S  YOUR  TURN.     Tester  than  says  BALLOON    and,   if  neces- 
sary, encourages  a  response.     If  correct,   the  person  is  told  so.     If  incorrect  or 
unresponsive,   tester  shows  what  was  expected.     The  three  remaining  picture  sets  are 
then  treated,   in  turn,   in  the  same  man^ner.     Record  outcome  on  data  sheet. 

T  st  Sets     Each  set  is  presented   in  order.     Within  each  set,  tester  speaks  the  name 
of  each  picture  as  listed  on  the  data  sheet  and  records  person's  response. 

Termination     If  person  cannot  execute  an  indication  response  in  the  Example  Set,  go 
to  Next  Test.     If  person  can  make  such  a  response,  continue  with  all   test  sets. 

Test    With  9  or  more  Test  Set   items  correct,  go  to  Large  Array   ITEM  IDENTIFICATION, 


Next 


With  6  7  or  8  Test  Set  items  correct,  go  to  SMALL  ARRAY  ANSWERING  QUESTIONS,  and 
with  less'than  6  correct  go  to  TWO-CHOICE   ITEM  IDENTIFICATION,  Auditory   Input  Mode 


ERIC 


Assistive  Device  Center 
California  Sta ce  Uni vers i ty ,  Sacramento 

ITEM  IDENTIFICATION 

Test  Battery:     Preliminary  Skills  Analysis  Array  size:  Small 

Stimulus  Type:     Pictures  Input  Mode:  Auditory 

DATA  SlltET 

CI  ient  It  

Date   

Tester   

let  Item   ^8£5?^lctio) 

Example  balloon 

fire  engine 
candy 
knife 


shoe 

toothbrush 

kleenex 

bathtub 

television    / 

hamburger 

dog 

spoon 


apple 
comb 
mi  \k 
cha  i  r 


^,esul  ts     Number  of 

correct   i  tems 


Zomrnen  t  s 


EKLC 
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Assistive  Device  Center 
California  State  University,  Sacramento 

ITEM  IDENTIFICATION 

Test  Battery:     Preliminary  Skills  Analysis  Array  Size:  Large 

Stimulus  Type:     Pictures  Input  Mode:  Auditory 

'urpose    To  determine  if  the  person  can  indicate  which  stimulus  item  corresponds  to 
:he  one  riamed  by  the  tester. 

later lal s/Arrangement    One  set  of  20  pictures  is  laid  out  in  a  ^  x  5  arrangement 
>r  any  arrangement  convenient  for  the  person. 

leneral  Procedure    The  tester  names  each  picture  as  It  is  laid  out.    When  the  tester 
hen  calls  the  name  of  one  of  the  pictures,  the  person  Is  to  select  which  picture 
tas  named.    This  may  be  done  by  pointing,  sequential  screening  of  the  array  by  the 
:ester  until  the  person  Indicates  ^*ye«**,  or  by  any  other  means  appropriate  to  the 
»erson*s  motor  skills.    The  person  should  not  be  Informed  regarding  the  correctness 
^f  tUe  choice. 

est  Set    Tester  says,  NOW  PLL  SET  OUT  MORE  PICTURES.    As  the  pictures  are  laid 
mt  say,  HERE  IS  ...(tester  names  each) .    Tester  treats  this  as  a  continuation  of 
he  Small  Array  ITEM  MDENTIFICATION,  Auditory  Mode  task  by  speaking  the  name  of  each 
picture  and  recording  person's  response. 

ermination    Terminate  task  If  person  makes  h  successive  errors,  and  go  to  Next  Test. 

iext  Test    With  10  or  more  correct  responses,  go  to  Large  Array  ANSWERING  QUESTIONS, 
/ith  less  than  10  correct  responses,  go  to  Small  Array  ANSWERING  QUESTONS. 
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Assistive  Device  Center 
California  State  Unlvert^lty,  Sacramento 


ITEM  IDENTIFICATION 


Test  Battery:  Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 

.  DATA  SHEET 


Trial 

1  tern 

1. 

cookies 

2. 

towel 

3. 

bus 

g&me 

5. 

fork 

6. 

cake 

7. 

teacher 

8. 

watch 

9. 

radio 

10. 

car 

Array  Size:  Large 
Input  mode:  Auditory 


Client  /l_ 
Date  ~ 
Tester 


Correct(+)/ 
Incorrect (o) 


Trial 


11. 
12. 

13. 
U. 

15. 
16. 
17. 
18. 
19. 
20. 


Item 


soap 

hamburger 
lamp 
bathtub 
crackers 
zi  pper 
umbrel la 
doctor 
cup 

toothbrush 


Correct {^)/ 
Incurred  (o^ 


Number  of  correct  selections^ 

Comments   
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Assistive  Device  Center 
California  State  University,  Sncromen to 


ANSWERING  QUESTIONS 

Test  Battery:     Preliminary  Skills  Analysis  Array  Si/e:  Small 

Stimulus  Type:     Pictures  Input  Mode:  Auditory 

Purpose:     To  determine,  if  a  person  c.:r,  indicate  wants,  needs,  or  ideas  upon  rec,uesl 
through  the  use  of  pictures. 

Materials/Arrangement:     The  pictures     to  be  used  should  be  a  1 1  of  those  correctly 
selected   in  the  Small   Array   I  tern  Identification,  Auditory   Input  Test.     These  should 
be  divided   into  sets  of  no  fewer  than  two  nor  more  than  four  pictures  each.  bets 
should  be  as  equal    in  size  as  possible  and  arranged  conveniently  for  the  person. 

General   Procedures:     The  Tester  creates  equal   sized  picture  sets,  treating  one  as 
an  Example  Set.    When  a  set  of  pictures  is  presented  to  the  person,  theTe    er  cads 
an  appropriate  question  from  the  data  sheet  to  the  person.     The  person  is  t'^-"  o 
answe?  by  selecting  one  of  the  pictures.     This  may  be  done  by  pointing    sequen  la  ly 
scanning  the  array  by  the  Tester  until   the  person  i nd i ca tes    'yes'  ,  or  by  any  o  her 
means  appropriate  to  the  person's  motor  skills.     Except  for  the  Example  . 
person  should  not  be  informed  regarding  the  correctness  of  the  choice.     Te     e,    ,  ould 
record  on  the  data  sheet   (a)    the  Set  to  which  a  picture  was  assigned,   and   (b)  the 
choi  ce  outcome . 

Example  Set:     Before  presenting  the  pictures,   the  Tester  says,   '  '         '  ,  "[^^ 

SOME  OF  THESE  PICTURES  AGAIN.     I'D  LIKE  YOU  TO  USE  THFSF  PICTURES  TO  TE  L  ME  TH  NGS. 
MM    Ac;.  vnil  A  nUFSTION.~T0U  ANSWER  ME  BY  POINTING  TO  (or  otherwise   indicate  as 
described  in  General  Procedure)  A  PICTURE.     As  thT-fxamp 1 e  Se t  i s  1 ^ ' ^  ou  -  -^Y .  ^ 

HFRF  IS  (Tester  names  each).     IF  I  ASKED   (Tester  points  to  correct  answer,. 

TmS  I^BECAuIe!.     ■:..(Tester^xpT^T7;r7iTionale).  NmLlIllimJ^ 
then  asks  another  question  and,   if  necessary,  encourages  a  '^1^21'  '^^^^^^^^ 
the  person  is  told  so.     If  incorrect  or  unresponsive.  Tester  shows  what  was  expectea. 
AH  remaining  pictures  in  the  set  are  then  treated,   in  turn,   -n  the  „same  manner. 
Record  set  membership  and  outcome  on  data  sheet. 

Test  Sets:     Each  set  is  presented  in  order.     Within  each  set     tester  asks  a  question 
from  the  data  sheet.     Record  set  membership  and  outcome  on  data  sheet. 

Termination:  Terminate  test  if  person  makes  successive  errors,  and  go  to  Next  Test 
Next  Test:     Go  to  language  assessment  decision  flow. 
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Assistive  Device  Center 
Colifornia  State  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Battery:     Preliminary  Skills  Analysis  Array  Size:  Small 

Stimulus  Type:     Pictures  Input  Mode:  Auditory 

QUESTION  SHEET 


QUESTION 


RESPONSE 


What  would  you  point  to  if  you  were  hungry? 

What  would  you  point  to  if  you  wanted  to  take  a  bath?  bathtub 

What  do  people  sit   in?  Chair 

What  would  you  use  to  fix  your  hair?  comb 

What  animal  might  people  have  in  their  house?  dog 
Vihat  would  you  point  co  if  you  were  hungry? 


apple 

S/or  hamburger 


hamburger 
or  apple 

What  would  you  point  to  if  you  wanted  to  blow  your  nose?  kleenex 


What  would  you  point  to  if  you  were  thirsty? 
What  do  people  put  on  their  feet? 
What  do  people  eat  with? 


milk 


shoes 


spoon 


What  would  you  point  to  if  you  wanted  to  watch  a  (T.V.) 

show?  television 


What  would  you  point  to  if  you  wanted  to  brush  your 
teeth? 


toothbrush 
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Assistive  Device  Center 
Stote  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Batte^-y:     Preliminary  Skills  A,'c:lysls         Array  Si^e:  Small 
Stimulus  Type:     Pictures  Input  Mode:  Auditory 


DATA  SHEET 


CI  i  ent  // 
Date 
Tes  Ler 


Correc't  (  +  ) 

Set   'Correct  Answer  Response  Incorrect  (o) 

Example    J    


Number  of  correct  responses 
Comments   
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Assistive  Device  Center 
California  State  University,  Sacramento 


ANSWERING  QUESTIONS 


Test  Battery:  Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 


Array  Size:  Large 
Inpi't  Mode:  Auditory 


Purpose:     To  determine  if  a  person  can  Indicate  wants,  needs,  or  ideas  upon  request 
through  the  use  of  pictures. 

Plater  i  al  s/Arrangement :  One  set  of  pictures  comprising  all  those  correctly  selected 
\n  the  large  Array,  ITEM  IDENTIFICATION,  Auditory  Input  Test  should  he  used.  These 
should  be  set  out  in  an  arrangement  convenient  for  the  person.  Two  pictures  should 
be  designated  as  Examples  by  the  Tester. 

General  Procedure:    Once  the  pictures  are  set  out,  the  Tester  reads  an  appropriate 
question  from  the  date  sheet  to  the  person.    The  person  Is  then  to  answer  by  selecting 
one  of  the  pictures.     This  may  be  done  by  pointing,  sequentially  screening  the  arrry 
by  the  Tester  until   the  person  indicated  "yes'',  or  by  any  other  means  appropriate  to 
the  pe'-son's  motor  skills.     Except  for  the  two  Examples,  the  person  should  not  be 
informed  regarding  the  correctness  of  the  choice.     Tester  should  record  on  the  data 
sheet  (a)  which  pictures  were  used  as  examples,   (b)  the  order  in  which  the  pictures 
were  tested,  and  (c)  the  choice  outqa(me. 

Example  Pictures :     Before  presenting  the  pictures,  th?;  Tester  says,   I  'M  GOING  TO  SET 
OUT  SOME  OF  THESE  PICTURES  AGAIN.     I'D  LIKE  YOU  TO  USE  THESE  PICTURES  TO  TELL  ME  THINGS 
I 'LL  ASK  YOU  A  QUESTION.    YOU  ANSWER  ME  BY  POINTING  TO  (or  otherwise  Indicate  as  des- 
cribed in  General  Procedure)  A  PICTURE.    As  the  pictures  are  set  out,  say,  HERE  IS  ... 
(Tester  names  each).     IF  I  ASKED  . . . (fester  asks  a  question  from  the  data  sheet  re- 
ferring to  first  Example  picture)  YOU  WOULD  POINT  TO     (or  otherwise  indicate) y. . (Tester 
points  to  correct  answer).     THIS  IS  BECAUSE ... (Tester  explains  rationale).    NOW  IT'S 
YOUR  TURN.     Tester  then  asks  another  question  referring  to  second  Example  picture 
and,  If  necessary,  encourages  a  response.     If  correct  the  person  Is  told  so.     If  in- 
correct or  unresponsive,  Tester  shows  what  was  expected.     Tester  records  which  were 
the  two  examples  and  the  outcome  of  the  second  example  selection. 

Test  Pictures:     Tester  asks  questions  from  the  datasheet  relating  to  the  remaining 
pictures,   recording  the  order  of  question  and  outcome. 

Terminat I  on :     Terminate  test  if  person  makes  k  successive  errors,  and  go  to  Next  Test. 
Next  Test :     Go  to  Language  Assessment  Decision  Flow. 
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Assistive  Device  Center 
California  State  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Battery:     Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 


Arroy  Si ; 
I  nfuit  Mode  • 


Large 
Audi  tory 


i 


QUESTION  SHEET 

1.  What  would  you  point  to  if  you  wanted  to  take  a  bath? 

2.  What  would  you  point  to  if  you  wanted  to  ride  somewhere? 

3.  What  would  you  point  to  if  you  were  hungry? 

k.     What  do  people  pour  coffee  into? 

5.  What  would  you  point  to  if  you  wanted  to  play? 

6.  Who  do  you  go  to  if  you  are  sick? 

7.  What  would  you  point  to  if  it  was  dark  and  you  wanted  to  make  it 
1 ight? 

8.  What  do  people  eat  with? 

9.  What  would  you  point  to  if  you  wanted  to  listen  to  music? 

10.  What  wouia  you  use  if  your  hands  were  dirty? 

11.  Who  do  you  ask  questions  of  at  school? 

12.  What  would  you  point  to  if  you  wanted  to  brush  your  teeth? 

13.  What  would  you  point  to  if  you  wanted  to  dry  yourself  after 
your  bath? 

1^.    What  would  you  use  if  it  were  raining? 

15.  What  would  you  point  to  if  you  wanted  to  know  the  time? 

16.  What  would  you  use  to  fasten  your  jrcket? 


bathtub 

bus  or  car 


cake ,  cooki  es , 
crackers  ,  or  hambu r^3er 


game 
doctor 

lamp 

fork 

radio 

soap 

teacher 

toothbrush 

towel 


umbrel 1  a 


watch 


zi  pper 


i 


i 
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/Assistive  Device  Center 
California  State  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Battery:    Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 

DATA  SHEET 


Array  Size: 
Input  Mode; 


Large 
Aud I tory 


Trials 


Correct  Answer 


Response 


n  ient 
Date  ^ 
Tester 


Correct  (+) 
Incorrect  (o) 


EX: 


I. 
2. 
3. 

5. 
6. 

7. 
8. 
9. 

10. 


1 1 . 

12. 

13 
li». 

15. 
16. 
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Assistive  Device  Center 
California  State  University,  Sacramento 


TWO-CHOICE  AUDITOKY  ITEM  IDENTIFICATION 


Test  Battery:  Communication  Skills  Diagnosis 
Stimulus  Type:  Pictures 


Array  Size:  Two 

I npu t  Mode  :     Aud  i  tory 


Purpose :     To  determine  if  the  person  can  indicate  which  of  two  stimulus  I  tenis 
corresponds  to  the  one  named  by  the  T'ester. 

Mater iai /Arrangement ;     The  pictures  are  divided  into  9  independent  sets,  one  Example 
Set  and  8  test  i  ng  sets.     Each  set  should  be  arranged  conveniently  for  the  person. 
Position  of  correct  picture  should  vary  from  trial   to  trial. 


General  Procedures :     The  Tester  names  each  picture  as  the  set  is   laid  out.     When  the 
Tester  then  calls  the  name  of  one  of  the  pictures,  the  person  is  to  select  which  picture 
was  named.     This  may  be  done  by  pointing,  sequentially  scanning  the  array  by  the  Tester 
until   the  person  indicates  ''y^s"  or  by  any  other  means  appropriate  to  the  person's 
motor  skills.     Except  for  the  Example  Set,  the  person  should  not  be  informed  regarding 
the  correctness  of  the  choice. 

Example  Set:     Before  presenting  the  pictures,  the  Tester  says,   I  WANT  TO  FIND  OUT  IF 
YOU  KNOW  THESE  PICTURES.     I'LL  TELL  YOU  WHAT  I  CALL  EACH  ONE.     THEN  I'LL  ASK  YOU  TO 
SHOW  ME  THE  ONE  I  NAME.     Once  the  pictures  are  in  place,  say,   IF  I  SAID  PHONE,  YOU 
V/OULD  POINT  TO  (or  otherwise  indicate  as  described  in  General  Procedure)     THIS  PICTURE 
(Tester  demonstrates).     NOW  IT'S  YOUR  TURN.     Tester  then  says  HAMBURGER  and,   if  nec- 
cessary,  encourages  a  response.     If  correct,  the  person  is  told  so<     If  incorrect  or 
unresponsive.  Tester  shows  what  was  expected.     The  8  remaining  picture  sets  are  then 
treated,   in  turn,   in  the  same  manner.     Record  outcome  on  data  sheet. 

Test  Sets :     Each  set  is  presented  in  order.    Within  each  set,  tester  speaks  the  name 
of  each  picture  as  listed  on  the  data  sheet  and  records  person's  response. 

Termi  nation:     If  person  cannot  execute  an  indication  response  in  the  Example  Set,  go 
to  Next  Test.     If  person  can  make  such  a  response,  continue  with  all   test  sets. 

Next  Test:     With  6  or  irore  test  set  items  correct,  end  testing.     With  less  than  6  items 
correct,  go  to  Small  Array  Item  Identification  Visual  Input. 
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Assistive  Device  Center 
California  State  University,  Sacramento 


TWO-CHOICE  AUDITORY  ITEM  IDENTIFICATION 

DATA  SHEET 


Test  Battery:  Communication  Skills  Diagnosis 
Stimiilus  Type:  Pictures 


Set 


Examp 1  { 


3 
k 

5 
6 
7 
8 


Cho  i  ces 


te 1 ephone 
hambuger 

bathtub 
banana 

rad  i  o 

toothbrush 
bal  1 

ice  cream  cone 

kleenex 
car 

bed 
cup 

television 
pants 

hot  dog 
spoon 

shoes 
mi  1  k 


Array  Size:  Two 

I nput  Mode :     Aud  i  tory 


Client  //^ 
Date  • 
Tester 


S t  imu 1  us 


hamburger 
banana 
radi  o 

i  ce  c ream  cone 

car 

bed 

pants 

hot  dog 

shoes 


Correct  (+)/ 
I  ncorrect  (o) 


Number  of  Responses  Correct 
Comments : 
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AH*^Utlve  Device  Center 
Co  1  I  forn  i  a  State  Unl  vers  i  ty  »  Snci  on>en  to 


VISUAL  HFMORY 


Test  Battery:  Conmiun  i  co  t  i  on  Skills  ()ia«|nosis 
Stimulus  Typo:  Pictures 


Array  Size:  Two-Choice 
Inipul  Mode  :     Vi  sun  I 


Purpose :    To  determine  if  the  person  can  remember  an  item  shown  to  them  several  seconds 
before. 

Mater  I als/Arrangement :     There  are  8  independent  sets  o  f  pictures  and  I  Example  Set. 
Each  set  contains  2  pictures  consisting  of  a  sample  and  a  distroctor^    The  position  of 
the  correct  picture  In  the  array  will  vary  from  trial   to  trial.     A  stop  watch  will  be 
needed  to  measure  response  time. 

General  Procedure;     The  Tester  shows  the  picture  marked  "Sample'*  to  the  person  for  5 
seconds.     The  Tester  removes  the  pl'-'^ure  out  of  the  person's  range  of  vision  for  10 
seconds.    The  sample  and  a  distractor  are  then  presented  to  the  subject  In  the  position 
indicated  on  the  back  of  the  pictures.     The  person  then  selects  by  pointing,  sequential 
scanning  of  the  array  by  the  Tester  until   the  person  indicates  '*yes'\  or  by  any  other 
means  appropriate  to  the  person's  motor  skills.    The  time  between  presentation  of  ♦:he 
sample  and  the  distractor  and  the  person's  selection  should  be  timed.    Verbal  inter- 
action between  the  person  and  the  Tester  should  be  avoided.     Except  for  the  Example 
Set,  the  person  should  not  be  informed  regarding  the  correctness  of  the  choice. 

Example  Set:     The  Tester  sets  out  the  sample  picture  for  5  seconds  and  then  removes 
i  t  from  the  person's  sight  for  10  seconds.     Both  the  sample  and  the  distractor  are 
then  set  out.     The  Tester  indicates  which  picture  was  the  sample.     The  Tester  then 
gestures  toward  the  person  that  s/he  is  to  make  the  selection.     The  tester  picks  up 
the  pictures  and  repeats  the  procedure  exactly  as  before  except  that  this  time  the 
person  is  encouraged  visually  to  make  the  selection.     Give  as  many  visual  cues  as 
needed,  encourage  the  person  to  respond,  and  correct  any  errors  made  by  the  person. 
Record  both  the  selection  and  response  time  on   the  data  sheet. 

Test  Sets:     Each  set  is  presented  in  order  according  to  the  above  procedures.  For 
each  set  Tester  records  selection  and  response  time  on  data  sheet. 

Termination:     If  person  cannot  execute  an  indication  response  in  the  Example  Set  or 
makes  no  response  or  incorrect  responses  to  the  first  three  test  items,  go  to  Next 
Test.     Otherwise,  continue  with  all   test  sets. 

Next  Test:     If  person  has  6  or  more  correct^  recommend  training  on  auditory  item 
identi  f icat ion .     If  person  has  less  than  6  correct,  recommend  training  on  visual 
memory . 
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Assistive  Device  Center 
Californi/i  State  Univeriiity^  Sacramento 


VISUAL  MEMORY 
DATA  SHEET 

Test  Uiiltr»ry:     rominno  i  cut  i  on  Skills  Diaynosis           Array  Size:  Two-Choice 

Stimulus  Tyf)e:     Pictures                                              Imput  Mode:  Visual 

CI ient^  

Da  t  e  

Tes  ter 


Set  Pictures  Correct  (•♦•)/  Response 

( '^Cor  rec  t )   Incorrect   (o)  Time  in  Seconds 


Example  'Uennis  shoes 

j  ui  ce 

1  cup 

''-car 

2  ^sandwich 

telephone 

3  -cake 

toothbrush 


'»  -lamp 

soap 

«rce  cream  cone 

6  '^towel 

kn  I  Te 

7  couch 

^comb 

8  chair 

^fork 


Number  Correct 
Commen  ts : 
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As*,  i  s  I  i  ve  ()<'V  i  i.r  (irfi  1  (M' 
C J  I  i  I  oin  i  4i  S 1 .1 1, ('  IJii  i  v<'r''»  i  t  y  »         rMiiicfi  I  o 

IWO-CllOICi:  VISUAL   I  TIM   i  DKNT  II  I  CA 1  I  ON 

Tt'M   IKitlcry:     CoiMiimfii  Ctil  i  or)  !>kills  I)  i  ,n)iw)'.  i  Ai  t  ,iy  Si/c:  Iv/o 

Stinmhis  iypn :     Piclurt-.  Inpiil   Modr:  ViMhil 

ProptU'c:     To  (Jclcrniine  il'  the  ()t'r'^.)n  'MM  idunliry  vJ.r.s  ineinbiM'  li  i  p  with  only  two 
choices  given  no  nuclitory  instructions. 

Mil  tori  a  I  s/Ar  roncjcnien  t :     The  pictures  arc  divided  into  5  independent  sets,  one 
Fx,ini[>le  Set   and  ^   tr'»  I  i  n(]  sers.     K.uih  set   should         .mi'.ukiiuI  conviui  i  en  t  I  y   for   I  he 
()ers(>n.     PositioJi  of  correct  picture  shoul/l  vnry     roni  I  i*  i  u  1   to  tri,il. 

General  Procedure:     The  Tester  shows  each  pictufc  to  the  person  as  the  set  is 
laid  out.     The  sample  (to  be  matched  picture)   is  then  shown  tc  the  person,  wliu 
is  to  select  the  picture  in  the  array  corresponding  to  the  sample.     Ttiis  may  be 
done  by  pointing,  sequential  scanning  of  the  array  by  the  Tester  until   the  person 
indicated  ''yes",  or  by  any  other  means  appropriate  to  the  person's  motor  skills. 
Verbal    interaction  between  the  person  and  the  Tester  should  be  avoided.  Except 
for  the  Example  Set,   the  person  should  not  be  informed  regarding  the  correctness 
of  the  cho i ce  . 

Example  Set:     After  laying  out  the  set,  Tester  shows   the  sample  to  the  person 
and  then  places  it  next  to  each  picture  in  the  array.     The  correct  match  is  then 
shown  to  the  person.     Repeat  this  procedure  by  gesturing  toward  the  person  that 
s/he  is  to  indicate  which  picture  corresponds  to  the  sample.     Give  as  many  visual 
cues  as  needed,  encourage  the  person  to  respond,  and  correct  any  errors  made  by  the 
person.     Record  outcome  on  data  sheet. 

Test  Sets:     Each  set  is  presented  in  order.     For  each  set.  Tester  slio^.s  sample 
to  the  person  and  records  selection. 

Termination :  If  person  cannot  execute  an  indication  response  in  the  Example 
Set,  go  to  Next  Test.  If  person  can  make  such  a  response,  continue  with  all 
test  sets.  I 

Next  Test:    With  6  or  more  correct  responses  on  the  Test  Sets,  go  to  VISUAL  FREE 
RECALL.    With   less  than  6  correct,  go  to  TWO-CHOICE  VISUAL  MATCHING. 
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I  rs  I  H,|t  t  r  I  y  : 
S 1 1  mij  I  u'.»   I  y|)(; 


lei 


IWO-CIIOICI   VISil/u    ITIM  lOKNTinCATION 
DATA  Sflin 


(^ooiniun  i  Ctj  t  i  on  Skills  l)i  .Kjnos  i 
Pic  I ures 


ca  t 


Ar  ray  l>i/c 
I  r)|)ul  Mode 


Clienl  // 
Da  to 


Two 
Visual 


Choi  ces 

('"Correct  Match) 


•ki  ttcn 
wa  tch 


Correct  (^)/ 
Incorrect  (o) 


(joose 


nit  t tens 


6 

7 
8 


dog 


chocol ate- 
nii  Ik 

woman 


pol i  ce 
car 

ma  i 1  man 


feet 


-duck 
suit 

'"^gloves 

'"fdog 
grape 

'Vmi  Ik 

grandfather 

I'^^man 
cherr  i  es 

^Wolkswagon 
top 

^mi 1 kman 
woodpecker 

•'•toes 

hel Icopter 


Number  correct 
Comnien  ts 
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Assistive  Device  Center 
California  State  University,  Sacramento 

PICTURE  MATCHING  ^ 

Test  Battery:     Commun i cat  ion  Sk i 1 1 s  D i agnos i s         Array  Size:  Two-Choice 
Stimulus  Type:     Pictures  'mput  Mode:  Visual 

Purpose-  To  determine  if  the  person  can  match  two  identical  pictures 

Materials/Arrangement    There  are  8  independent  set^^  of  pictures  and  one  Example  Set. 
^ach  set  contains  3  pictures  consisting  of  a  sample,  an     identical  picture  to  the  sample, 
and  a  distractor.     The  position  of  the  matching  (correct)  picture  in  the  array  will  vary 
^.rom  trial   to  trial. 

General  Procedure    The  tester  sets  out  the  array  consi'sting  of  the  to-be-matched  picture 
an/ the  distractor.     Position  within  the  array  is  indicated  on  the  back  of  each  picture. 
Foster  than  shows  the  sample  picture  to  the  person  and  visually  indicates  that  person 
is  to  select  the  matching  picture.     This  may  be  done  by  pointing,  sequential  scanning 
of  the  array  by  the  tester  until   the  person  indicates  "yes",  or  by  any  other  means 
appropriate  to         person's  motor  skills.     Verbal   interaction  between  the  person  and 
the  tester  should  be  avoided.     Except  for  the  Example  Set,  the  person  should  not  be 
informal   regarding  the  correction  of  the  choice. 

Example  Set    Tester  sets  out  the  two-picture  array,  shows  the  person  the  ^^^Pj^.  P' ^^^'l'^.'  ^ 
places  the  sample  picture  next  to  its  matching  picture  and  indicates  the  match  by  PO  " t . ng 
back  and  forth  between  the  two  pictures.     Repeat  this  procedure  by  gestenng  toward  tht. 
person  that  s/he  is  to  indicate  which  picture  corresponds  to  the  sample.     Give  as  many 
visual  cues  as  needed,  encourage  the  person  to  respond,  and  correct  any  error  made  by  ^ 
the  person.     Record  outcome  on  data  sheet. 

test  Sets    Each  set  is  presented  in  order  according  to  the  above  procedure.     For  each 
set,  tester  shows  the  sample  to  the  person  and  records  selection. 

Termination     If  person  cannot  execute  an  indication  response  in  the  Example  Set  mak^.s 
no  response  or  incorrect  responses  to  the  first  3  test  items,  go  to  next  test.  Otherwise, 
continue  with  all   test  sets. 

Next  Test  With  6  or  more  correct,  exit  and  recommend  training  of  categorization  concepts. 
With  less  than  6  correct,  go  to  Prelanguage  Interview. 
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Assistive  Device  Center 
California  State  University,  Sacramento 


PICTURE  MATCHING 
DATA  SHEET 


Test  Battery:  Communication  Skills  Diagnosis 
Stimulus  Type:  Pictures 


Array  Size; 
Imput  Mode; 


Two-Choi  ce 
Vi  sua  1 


Client  # 
Date  I 
Tester 


Set 


Pictures 

('•Correct  Match) 


Correct  (+)/ 
Incorrect  (o) 


Example 
1 


3 
k 
5 
6 
7 
8 


I  ce  cream  cone 
tr icycl e 

-cookies 
pajamas 

^eggs 
fish 

-carrots 
tenni  s  shoes 

^drum 
zi  pper 

*house 
basketbal I 

*gl asses 
oranges 

*bus 
pig 

•-footbal  I 
cha  i  r 


Number  correct 
Comments 


ERLC 
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CalTfcyfin  ia  S^ife^ 


VISUAL   ITEM  IDENTIFICATION 

Test  Battery:     Communication  Skills  Diagnosis 
Stimulus  Type:  Pictures 


Ar  ray  Size  :     Smal 1 
Input  Mode:  Visual 


Purpose    To  determine  if  the  person  can  identify  class  membership  with  no  auditory 
i  ns tractions . 

Materials/Arrangement    The  pictures  are  divided  into  7  independent  sets,  one  Example 
Set  and  six  test  sets.     Each  set  is  to  be  initially  presejited  in  a  2  x  2  configura- 
tion or  any  array  convenient  for  the  person.'   Position  of  correct  picture  will  vary 
from  trial   to  trial. 


General  Procedure    The  tester  shows  each  picture  to  the  person  as  the  set  is  T 


is  laid 

The  sample  (to  be  matched  picture)   is  then  shown  to  the  person,  who  is  to  select 
the  picture  in  the  array  corresponding  to  the  sample.     This  may  be  done  by  pointing, 
sequential   scanning  of  the  array  by  the  tester  until   the  person  indicates  "yes',  or 
by  any  other  means  appropriate  to  the  person's  motor  skills.     Verbal    interaction  be- 
tween the  person  and  the  tester  should  be  avoided.     Except  for  theExample  Set,  the 
person  should  not  be  informed  regarding  the  correctness  of  the  choice. 

Example  Set    After  laying  out  the  set,  tester  shows  the  sample  to  the  person  and  then 
places  it  next  to  each  picture  in  the  array.     The  correct  match  is  then  shown  to  the 
person.     Repeat  this  procedure  by  gesturing  toward  the  person  that  s/he  is  to  indicate 
which  picture  corresponds  to  the  sample.     Give  as  many  visual  cues  as  needed ,  encourage 
the  person  to  respond,  and  correct  any  errors  made  by  the  person.     Record  outcome  on 
data  sheet. 

Test  Sets     Each  set  is  presented  in  order  according  to  the  above  procedure.     For  each 
set,  tester  shows  the  sample  to  the  person  and  records  selection. 

Termination     If  person  cannot  execute  an  indication  response  in  the  Example  Set,  go 
to  Next  Test.     If  person  can  make  such  a  response,  continue  with  all   test  sets. 

Next  Test  With  6  or  more  correct  responses  in  the  test  sets,  go  to  VISUAL  FREE  RECALL. 
With  less  than  6  correct,  go  to  two-choice  visual    ITEM  IDENTIFICATION. 


i 
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Assistive  Device  Center 
California  State  University,  Sacramento 

VISUAL  ITEM  IDENTIFICATION 

DATA  SHEET 

Test  Battery:     Comniunication  Skills  Diagnosis  Array  Size:  Small 

Stimulus  Type:     Pictures  Input  Mode:  Visual 

Client   

Date   

Tes  ter 


Set 

1  tem 

(Sampi e) 

('■••Match) 

Examp 1 e 

ai rplane 

tenn  1  3  shoe 

(dress 

tree 

shoe) 

telephone 

1 

(cow) 

basketbal 1 

stove 

toes 

^^calf 

2 

box.  gloves 

(butter- 

wa  te  rmp 1  on 

fly) 

^moth 

volkswagon 

3 

'^ki  ttens 

(cat) 

h 1 ocks 

I emons 

wagon 

cake 

^ice  skate 

(rol ler 

ladder 

skate) 

mouth 

5 

*gorl  Ha 

bathtubs 

(monkey) 

bicycle 

bridge 

6 

ship 

slubs 

(spi  der) 

shirt 

'•^bee 

7 

rake 

flowers 

Correct  (+)/ 
I ncorrect  (o) 


(flag) 


■'•-flag 
ship 
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continued  on  page  2 


California  State  University,  Sacramento 

VISUAL  ITEM  IDENTIFICATION 
DATA  SHEET 

Test  Battery:    Communi  cati  on  Ski  1 1  s  Di  agno'.  i  s         Array  Size:  Small 
Stimulus  Type:    Pictures  Input.  Mode:  Visual 


=>t  itein  Correct  (+)/ 

^Sample)  (-^Match)  Incorrect  (o) 


8  airplane 

"man 

(man)  rose 

sai 1  boat 


Results:    Number  of  correct  items 


C I i  ent  Number 


Date 


Language  Assessment  Module 
Spelling   Instruction  Sheet 


Using  information  obtained  from  the  screening,  select  the  grade  level/and  the 
type  of  stimuli  most  appropriate  for  testing  spelling.     Instruct  the/person  to 
spe 1 1  each  word . 

If  the  person  can  directly  select  ask  them  to  do  so.     If  they  cannot  or  if  it  re- 
quires too  great  an  expenditure  of  energy,  attempt  scanning.     Th/s  can  be  accom- 
plished by  pointing  to  each   letter  of  the  alphabet  and  having  tt/e  person  stop  you 
on  the  correct   letter  by  activating  a  switch  or  vocalizing.     p/int  each  of  the 
selections  on  a  piece  of  paper  within  their  sight  as  you  proc/ed.     This  allows 
the  person  to  keep  track  of  their  responses.     For  faster  tesiing,  determine  if  the 
person  can  se 1 ec t.  g roups .     If  so,  scan  the   lines  of  letters/ and  have  them  stop 
you  at  the  correct   line.     Then  scan  the  selections  in  that/^ine  for  the  desired 
letter.  / 

Present  the  word  by  saying,  "Spell   ."     |f  the  person  makes  no  attempt  at  re- 
sponding within  30  seconds,   repeat  the  stimuli.     If  during  testing  of  a  particular 
level   the  person  does  not  respond  and/or  responds  incorrectly  on  any  three  con- 
secutive items,  stop,  and  begin  at  the  preceding  level.     If  the  person  achieves 
80%  or  better  at  the  lower  level,  return  to  the  higher  level  and  test.  Continue 
to  test  until  Level  6  is  completed,  or  80?;  accuracy  is  no  longer  achieved. 
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Client  Number 
Date 


Grade  level  2 


Word 


1. 

at 

2. 

has 

3. 

will 

4, 

me 

r- 

0  , 

the 

6, 

look 

7. 

it 

8. 

ran 

9. 

come 

10. 

no 

11. 

yes 

12. 

top 

Language  Assessrrent  Module 
SpelMng-Data  Sheet 


Response 


Correct-Incorrect 


Grade  Level  4 
Word 


1. 

able 

2. 

monkey 

3. 

teacher 

4. 

leg 

5. 

close 

6. 

uncle 

7. 

hear 

8. 

find 

9. 

page 

10. 

other 

11. 

hit 

12. 

early 

Grade  Level  6 
Word 


ERIC 


1 . 

again 

2. 

thought 

3. 

bother 

4. 

group 

5. 

price 

6. 

popcorn 

7. 

rough 

8. 

f i  f teen 

9. 

1 ibrary 

10. 

yet 

11  . 

color 

12. 

machine 

^6 


ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 


Expressive  Language  -  Words 


Test  Battery  ~  Language  Assessment 


Array  Si  ze  -  Smal I 


Stimulus  Type  •  Words 


Input  Mode  -  Visual 


Purpose  -  To  determi.ne  if  a  person  can  use  word  lists  to  form  simple  gram- 
matical utterances . 

c 

Materials/Arrangement  -  The  three  cards,  each  containing  Items  from  a  gram- 


matical category,  should  be  arranged  in  the  order  indicated,  on  the 
back,  but  may  be  adjusted  in  row  and  column  number  to  suit  the 
person's  ability  to  reach  or  see  the  items  well.      The  tester  should 
have  the  one  example  and  five  stimulus  picture  cards  available. 


General  Procedures  -  The  tester  shows  the  person  the  pictures  one  at  a  time. 


The  person  responds  by  describing  the  picture  using  the  words  from 
the  displayed  array.     This  may  be  done  by  pointing,  sequentially 
scanning  the  array  by  the  tester  until  the  person  i nd i cates  "yes" , 
or  by  any  other  means  appropriate  to  the  person's  motor  skills. 
Except  for  the  Example  Set,  the  person  should  not  be  informed  regarding 
the  correctness  of  the  choice.     The  tester  should  record  on  the  data 
sheet  the  exact  series  of  selections  made  by  the  person. 


Example  Set  -  Before  presenting  the  materials  the  tester  says  I  AM, GOING  TO 


SET  OUT  GROUPS  OF  WORDS  IN  FRONT  OF  YOU.     THEN  I  WILL  SHOW  YOU  A 
PICTURE  AND^ ASK  YOU  TO  DESCRIBE  IT  USING  THESE  WORDS.    As  the  tester 
lays  down  each  card  the  tester  says  THESE  ARE  ARTICLES,  WORDS  THAT 
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/ 

COME  BEFORE  NOUNS,  LIKE  A  AND  THE.     THESE  ARE  NOUNS,  WORDS 
THAT  NAUE  THINGS  AND  THESE  ARE  VERBS.  WORDS  THAT  DESCRIBE  ACTIONS. 
The  tester  displays  the  example  picture  and  says.    WE  ARE  GOING 
TO  MAKE  UP  SENTENCES  TO  DESCRIBE  THIS  PICTURE.     WE  COULD  SAY  THE 
GIRL  THROWS.     NOW  IT'S  YOUR  TURN.     CAN  YOU  DO  WHAT  I  JUST  DID? 
SHOW  ME  THE  WORDS  THAT  TELL  ME  ABOUT  THIS  PICTURE.     If  necessary 
the  tester  encourages  the  person  to  respond.     If  the  person  re- 
sponds, begin  testing.     If  the  person  gives  an  incomplete  or  in- 
accurate response  say  THAT'S  A  GOOD  TRY.    NOW  I'D  LIKE  YOU  TO 
HAKE  A  FULL  SENTENCE.    TRY  AGAIN.     If  the  person  selects  an  ap- 
propriate word,  begin  testing.     !f  person  makes  another  inappropriate 
response,  stop  testing. 

Test  set  -  Each  picture  is  presented  in  order.     For  each  picture  the  tester 
says.     TELL  ME  ABOUT  THIS  PICTURE.     TRY  TO  USE  A  FULL  SENTENCE. 
Record  responses  on  data  sheet. 

Termination  -  Present  all  five  test  pictures  unless  person  indicates  inability 
to  respond  or  person  makes  errors  on  two  successive  pictures  by  se- 
lecting an  incorrect  noun  or  verb. 

Next  test  -  End  Language  Assessment 


428 


expressive:  language  -  words 


Si:ui  I  1  AlMMy 
U.)  M      Slu  ft 


S  t  i  ruj  1  u  s 
P  i  ct  lire 


The      i  [■  1    t  h  nv.-;> 

Tn,.  bovs  r  i  :nn 

Thr  t^.v/  vj'-  i  tes 

The  r  a  b  b  i  t  J  u  r,  b  s 

The  bo>  .-.aves 

The  q  i  r 1  sews 


[        I    Sub  i  ec  t 


C  ''PC/ 
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ERIC 


Client  Number 


Date 


Cognitive  Assessment  Module 
Encoding  /  Non -  Read i 
Data  Sheet 


1.  Place  the  encoding  sheet  and  the  number  card^'  in  front  of  the  person.  While 
pointing  to  the  encoding  sheet,  say  *'01  stands  for  a  square,  02  matches  with 
a  triangle"  and  so  on.     Provide  an  example  of  the  task  by  placing  the  star 
symbol  card  in  front  of  the  person.     Demonstrate  the  method  of  responding 
that  the  client  will  utilize  (direct  selection  or  scanning).     Say,  "For 
example,  if  I  were  asked  to  pick  the  number  which  stands  for  the  star  I 
would  pick  05." 

2.  Present  the  cards  one  at  a  time  in  random  order  and  say,  "Pick  the  number 
which  stands  for  or  matches  the  symbol."    When  the  person  has  completed  the 
task  say,  "Good,  thank  you"  and  present  another  symbol. 

3.  Record  the  person's  response  as  correct  (C)  or  incorrect  (iC) . 


Symbol 
Presented 


Percentage  Correct 


Trial  1 


Trial  2 


□ 


Trial  3 


Trial  4 


Trial  5 
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C 1 i  ent  Number 
Date 


ASSISTIVE  DEVICE  CENTER 

ENCODING  MODULE 
Dat  Sheet 
Reading  LEVEL  I  I  I 


Task  1 

Explanation:     Place  the  encoding  sheet  in  front  of  the  person.    While  point- 
ing to  the  encoding  sheet,  say  "01   stands  for  'I,'  02  stands  for  'she,'" 
and  so  on.     Provide  an  example  of  the  task  by  placing  the  card  with  the  word 
'the'  on  it  in  front  of  the  person.     Demonstrate  the  method  of  responding 
that  the  client  will  utilize  (direct  selection  or  scanning).     Say,  "For 
example,  if  |  were  asked  to  pick  the  number  which  stands  for  'visit'    I  would 
pick  07." 

2.     Instructions:     Present  the  following  cards  one  at  a  time  and  say,  "Pick  the 
number  which  stands  for  or  matches  the  word."    When  the  person  has  completed 
the  task  say,  "Good,  thank  you,"  and  present  another  word. 

5-     Data  Recording:     Record  the  person's  responses  and  indicate  if  they  are  cor- 
rect (C)  or  incorrect  (IC), 


Trial 
1 

2 
3 

5 


Word  Presented       Correct  Response 
needs  05 


CI i ent  Response 


C/IC 


mus  I  c 
the 
hel  p 
agreed 


12 

08 
06 
Oi) 
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Percentage  Correct 
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Level   III  (cont.) 


Task  3 

1.     Explanation:     Next,  provide  an  example  of  the  third  task  by  placing 
the  "she"  "needs"  "help"  cards,  in  that  order,  in  front  of  the  person. 
Demonstrate  the  roethod  of  responding  the  client  will  use  while  saying, 
"for  example,   if  I  were  to  ask  you  to  pick  the  numbers  which  represent 
these  words  in  this  sentence,  you  would  pick  02,  05,  and  06. 

2.     Instructions:     Present  each  sequence  of  words  and  say,  "pick  the  numbers 
which  stand  for  or  match  the  words  in  this  sentence."    When  the  person 
has  completed  the  task,  say,  "good,  thank  you"  and  present  the  next 
sequence. 

3-     Data  Recording:     Record  the  person's  response  as  correct  (C)  or  incorrect 
(I  C), 

'^'"'Q^  Words  Presented         Correct  Response         CI  ient  Response  C/IC 

1  She  enjoyed  music      02,  03,  12 

2  She  needs  furniture  02,  05,  11 

3  I  agreed  to  visit      01,  04,  09,  07 

4  The  student  needs      08,  10,  05,  06   

help 

5  I  enjoyed  the  music  01,  03,  08,  12 
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Client  Number 


Date 


ENCODING  MODULE 

Data  Sheet 
Reading  LEVEL  VI 


Task  1 

1.     Explanation:     Place  the  encoding  sheet  in  front  of  the  person.  While 

pointing  to  the  encoding  sheet,  say  "01  stands  for  the  word  'I',  02  stands 
for  the  word  'you'"  and  so  on.     Provide  an  excmple  of  the  task  by  placing 
the  card  with  the  word  "take"  in  front  of  the  person.     Demonstrate  the 
method  of  responding  that  the  client  will  utilize  (direct  selection  or 
scanning).     Say,  "for  example,  if  I  were  to  ask  you  to  pick  the  number 
which  stands  for  'take',  you  would  pick  0?." 

2.  Instructions:    Present  the  following  cards  one  at  a  time  and  say,  "pick 
the  number  which  stands  for  or  matches  the  word."    When  the  person  has 
completed  the  task,  say  "good,  thank  you"  and  present  another  word. 

3.  Data  Recordinq:     Record  the  person's  response  and  indicate  if  they  are 
correct  (c)  or  incorrect  (IC). 

Tri_al_  Word  Presented  Correct  Response         Client  Response  C/IC 

1  you  02 

2  improve  09 

3  '  01  

h  angry  U  . 

5  wait  06 
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Level  VI ,  Cont . 


Task  3 

1.  Explanati  on;    Next,  provide  an  example  of  the  third  task  by  placing  the 
"Betty,"  "Is,"  "hypocritical"  cards  in  that  order,  in  front  of  the  person. 
Denx^nstrate  the  method  of  responding  the  client  will  use  while  saying, 
"For  example,   if  I  were  to  ask  you  to  pick  the  numbers  which  represent 
these  words  in  phis  sentence,  you  would  pick  03  for  "It,"  0^  for  "will" 
and  06  for  "wait." 

2.  I  nst  ructvfons :     Present  each  sequence  of  words  and  say,  "Pick  the  numbers 
which  stand  for  or  match  the  words  in  this  sentence,"    When  the  person  has 
completed  the  task  say,  "Good,  thank  you"  and  present  the  next  sequence. 

3.  Data  Recording;     Record  the  person's  response  as  correct  (C)  or  incorrect 
(IC). 

Trial         Words  Presented         Correct  Response         Client  Response  C/IC 

1  I  am  angry.  01,  05,  I'*  

2  It  will  improve         03,  0^,  09,  13  .  

soon . 

3  I  will  wait  for         01,  0^,  06,  12,  02    

you . 

k  I  will  take  mathe-    01,  0^,  07,  15,  13    

matics  soon. 

5  You  assume  that  it    02,  08 ,  1 1 ,  03 ,  10     

happened. 
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CI ient  Number 
Date 


Language  Module 
Reading  Vocabulary  Test-Level  1 


Instruct  ions 


Provide  an  example  of  tire  test  by 
going  to  read  a  sentence  and  then 
The  sentence  is:    The  food  is  on 
completes  the  ^^cntence  is  table  so 


laying  out  the  example  cards.     Say,  "I 
select  the  word  that  completes  it. 
the      btank     .        The  word  that  best 

Demonstrate 


m 


   —  I  select  the  word  table.      i-»cimv>iid  li  dLc 

the  method  of  responding  that  the  client  will  utilize  (direct  selection  or 
scann  i  ng) . 

2.     Present  the  first  set  of  cards  and  say,  "Look  at  all  of  the  words.  Now 
select  the  word  that  best  completes  this  sentence."    When  the  person  has 
completed  the  task,  say  "Good,  thank  you."    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Exampi e 


The  food  is  on  the 


1 .  Mis 


is  brown. 


2.     Tom  was 


on  the  chai  r . 


3.     The  di  nner  was 


dress  was  blue  and  green. 


5.     The  boy  was 


the  car. 


Word  Sel ected 
apple   

ring   

run 


age 
lhairl 
stand Ing 
old 

Isj  ttinq» 
did 
play 
take 

bicycle 
runn i ng 
farmer 


Girl 

(Hi3 

Eight 
Cold 

and 
doq 

GEIl 

are 


%  Correct 
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Client  Number 


6.  The   was  open.  jwindow  j 

big 

snow 

she 

7.  The  girls  are    baseball.  puppy 

playing  1 

school 

happy 

8.  John  was   yesterday.  \sad  | 

day 
had 
see 

9.  Mother's  new  dress  was  .  happy 

again 
seven 
^prettyl 

10>.   are  going  to  the  movies.  iThev  I 

Blue 
Open 
Made 


ERJC 


CI i  en t  Number 
Date 


Language  Module 
Reading  Vocabulary  Test-Level  111 

Instructions 

1.  Provide  an  example  of  the  test  by  laying  out  the  example  cards.     Say,  ''Mm 
going  to  read  a  sentence  and  then  select  the  word  that  completes  it. 

The  sentence  is:     The  food  is  on  the      blank  The  word  that  best 

completes  the  sentence  is  table  so  I  select  the  word  table."  Demonstrate 
the  method  of  responding  that  the  client  will  utilize  (direct  selection  or 
scann  i  ng) . 

2.  Present  the  first  set  of  cards  and  say,  "Look  at  all  of  the  words.  Now 
select  the  word  that  best  completes  this  sentence."    When  the  person  has 
completed  the  task,  say  "Good,  thank  you."    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Word  Selected 

The  food  i  s  on  the   .  gppl  e   

Jtablel   

ring   

run 


%  Correct 

Asked     

Guess   

Softly   

pThe i  rl   

[admi  red|   

secret  1 y   

eating   

advised   

3.     The    cost  $1.25.  bruise   

1maaazine[  

running   

snowba 1 1 


k.     Tom  was   when  he  couldn't 

go  camping. 


1.  teacher  was  late  to  class, 


The  man  the  beautiful  car, 


thi  nki  ng 
moun ta  i  n 
,thj  rsty 


Jdisappoi  nted 
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5.     Janey's  hair  clung  to  her 


6.     Rock  climbing  can  be 


Mike  enjoyed  all  the  music, 
the  drums. 


8.     Bi 1 1   is  the 


boy  in  his  class. 


9.  The 


needed  to  be  dusted. 


10.     Mary  was 


the  dinner, 


forehead 


noi s I er 
careful 
for  tuna  te 

wor r i  ed 
fdanqerousi 
usua 1 1 y 
catches 


doubtful  1 y 
d  i  sbe lief 
[especial Iv  ^ 
sugges  ted 


tal les t 


bes  ide 
couldn ' t 
twe 1 ve 

foreign 
d  i  scover 
thorough 


f urn! ture 


d  i scover 


[prepari  nqj_ 
mol asses 
pu2Z I i  ng  ~ 
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CI  i  <'ii  I  NuinhtM- 


Lanc;ua(]c  Modulo 
Vocabulai-y  Test-Level  Vl 


I  ns  I  rue  L  i  oris 

1.  Provide  an  example  of  the  tost  by  laying  out  the  example  cards.     Say,  "I'm 
•joing  to  read  a  sentence  and  then  select  the  word  that  completes  it. 

The  sentence  [s:     The  food  is  on  the      blank  .     The  word  that  best  completes 

the  sentence  i?  table  so  I  select  the  word  table,"  Demonstrate  the  method 
of  responding  .hat  the  client  will   utilize  (direct  selection  or  scanning). 

2.  F^rcsent  the  first  set  of  cards  and  say,  "Look  at  all  of  the  words.  Now 
select  the  word  that  best  completes  this  sentence."    When  the  person  has 
completed  the  task,  say  "Good,  thank  you."    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Exantp  I  e 


Word  Se 1 ected 


The  1   od  is  on  the 


to  the 


1 .     The  1  i  vi  ng  room  i  s 
ki  tchen. 


2.     Th'-  t:eacher's  explanation  of  the  story 
was 


The  car  wouldn't  start,  so  Mary 
  it  was  out  of  gas. 


school 


is  n>y  favorite  subject  in 


5.     T{^e   la';-:^  was  very 


yes  terday . 


app  1  e 
Itable  J 
r  i  ng 
run 


lad jacent 
gaunt 
brokerage 
agi 1 i  ty 


wa  I  s  t 
t"eve  1 

den ta 1 


ave  r ted 
convene 
[assumed] 
placid 


Li  tera 1 1 y 
iMathma  t  i  c'sj^ 

Nucleus   

Obv  i  ous 


placid 


mou  1  t 
p lague 
tobacco 


Z  Correct 
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The  doctor  was  a 
coiTimuni  ty . 


figure  in  his 


[promi  nent]_ 
saunter  _ 
perceive  _ 
reflect  ion 


Rock  climbing  can  be 


i  npend 
disdain  ^ 
capaci  ty 
lhazardous  1 


8.    Mary  approached  the  scary  ride 
with 


apprehens  ion 


commentary 

opt  i  ci  an   

a  1  ternat  i  ve 


9.     The  boy  scouts  were    about 

going  camping. 


evolut  ion  

innate 

lenthus  iasticj 
migrate   


10.    The  property  by  the  river  was  a 
good   . 


I  i nvestment| 

hypocr  i  te  

mani  fes t   

initiate 


EKLC 


41 0 


ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 

Expressive  Language  -  Words 

Test  Gallery  -  Lancjuage  Assessment  Array  Size  -  Large 

Stimulus  Type  -  Words  Input  Mode  -  Visual 

Purpose  -  To  determine  If  a  person  can  use  word  lists  to  form  complex 
grammat  i  cal  utterances 

Materials  Arrangement  -  *^he  nine  cards,  each  containing  items  from  a  gram- 
matical  category,  should  be  arranged  in  the  order  indicated  on 
the  back  but  may  be  adjusted  in  row  and  column  number  to  suit  the 
person's  ability  to  reach  or  see  the  items  well.     The  tester  should 
have  the  one  example  and  five  stimulus  picture  cards  available. 

General  Procedures  -  The  tester  shows  the  person  the  stimulus  pictures  one 
at  a  time.     The  persons  responds  by  describing  the  picture  using 
the  words  from  the  displayed  array.    This  may  be  done  by  pointing, 
sequentially  scanning  the  array  by  the  tester  until   the  person 
indicates  '*yes",  or  by  any  other  means  appropriate  to  the  person's 
motor  skills.     Except  for  the  Example  Set,  the  person  should  not 
be  informed  regarding  the  correctness  of  the  choice.     The  tester 
should  record  on  the  data  sheet  the  exact  series  of  selections 
made  by  the  person. 
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EXPRESS  I Vt  WORD  USAGE 


Example  Set  -  Before  presenting  the  material,  the  tester  says  I  AH  GOING  TO  SET 

OUT  GROUPS  OF  WORDS  IN  FRONT  OF  YOU.    THEN  I  WILL  SHOW  YOU  A  PICTURE 
AND  ASK  YOU  TO  TELL  HE  ABOUT  IT  USING  THESE  WORDS.    As  the  tester 
lays  down  each  card  the  tester  says  THESE  ARE  QUESTION  WORDS  LIKE 
WHAT  AND  WHO.    THESE  ARE  ARTICLES,  WORDS  THAT  COME  BEFORE  NOUNS, 
LIKE  A  AND  THE.    THESE  ARE  ADJECTIVES,  WORDS  THAT  DESCRIBE  THINGS. 
THESE  ARE  NOUNS,  WORDS  THAT  NAHE  THINGS.    THESE  ARE  PRONOUNS.  WORDS 
THAT  YOU  USE  INSTEAD  OF  NOUNS.    THESE  ARE  AUXILIARY  OR  HELPING  VERBS 
AND  VERBS,  WORDS  THAT  DESCRIBE  ACTIONS.    HERE  ARE  ADVERBS.  WORDS  THAT 
DESCRIBE  VERBS.    HERE  ARE  PREPOSITIONS.  THESE  SHOW  WHERE  THINGS  ARE. 
THESE  ARE  WORD  ENDINGS  LIKE  -INP  AND  -S. 

The  tester  displays  the  example  picture  and  says.    WE  ARE  GOING  TO 
HAKE  UP  SENTENCES  TO  TELL  ABOUT  THIS  PICTURE.    WE  COULD  SAY  "THE 
BEAUTIFUL  WOMAN  IS  MAKING  THE  BED."    The  tester  points  to  each  word 
as  it  Is  said.    OR  I  COULD  SAY  "WHY  IS  SHE  HAKING  THE  BED."  Again 
the  tester  points  to  each  word  as  It  is  said.    Using  the  same  picture 
the  tester  says  I  WOULD  LIKE  YOU  TO  HAKE  UP  A  SENTENCE  ABOUT  THIS 
PICTURE.     YOU  MAY  USE  ONE  OF  HINE  IF  YOU  CAN"T  THINK  OF  ANOTHER  ONE. 
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E;  press ivc  Word  Usage  (Large  Array) 


If  necessary  the  tester  encourages  the  person  to  respond.     If  the  person 
makes  a  complete  grammatical   response,  begin  testing.     If  the  person  gives 
a  telegraphic  response  Sc;y  THAT'S  A  GOOD  TRY  BUT  I'D  LIKE  YOU  TO  MAKE  A 
FULL  SENTENCE.     NOW  LET'S  TRY  IT  WITH  ANOTHER  PICTURE.     Show  the  first 
picture  to  the  person  and  begin  testing. 

Test  set  -  Each  picture  is  presented  in  order.     For  each  picture  the  tester 
says.     TELL  ME  ABOUT  THIS  PICTURE.    TRY  TO  USE  A  FULL  SENTENCE. 
Record  responses  on  data  sheet. 

Termination  -  Present  all  five  test  pictures  unless  person  Indicates  in- 
abi 1 i  ty  to  respond. 

Next  test  -  If  three  or  more  Items  are  scored  as  part  correct  or  incorrect 

go  to  Expressive  Language  Words  (Small  Array),     If  person  produces 
three  or  more  correct  utterances,  go  to  Punctuation  Test  unless 
they  have  already  taken  one.     If  person  produces  three  or  more 
telegraphic  utterances,  end  assessment. 
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Client  l_ 
Dntc  _  _ 
Tellers 


EXPRESSIVE  LANGUAGE  WORDS 
Large  Array 

Data  Sheet 


Stimulus 

Trial  Picture  Exact  Subject  Response       C/T/PC/I^  Cofpents 

Exjiiiple         The  woman  is  making  

the  bed 

1  The  man  is  driving   

the  blue  truck 

2  The  boy  is  washing   

the  car 

3  The  boy  is  throwing   

the  paper 

k  The  boy  is  fishing   

5  The  boy  is  dressing   
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*  C  =  Totally  correct  sentence  as  indicated  under  stimulus  picture  column  or  other  appropriate  response. 
T  =  Telegraphic,  appropriate  response  with  some  grammatical  niarl<ers  missing,  such  is  the,  a,  ing,  etc. 
PC  =  Partially  correct,  for  example  a  word  substitution  or  grammatical  errors. 

J  if 

I  =  Incorrect,  inappropriate  response,  for  example  incorrect  vocabulary,  confusing  grammar  ^^^^ 


ASSISTIVE  DEVICE  CENTER 
r..il  i  (oi  ni.i  State  Uti  i  ve ,-r.  i  ty  ,  SncranH-'tilo 

Expressive  L.uigu.iye  -  Bliss 

Ti-st  U.atery  -  Lonqu.Kje  Assessment  Flow  At  r.iy  Size  -  L.irge 

Stlnuilus  Type-  DIIss  ,„p^t  „^,^^^  .  y,^^^, 


f'urpose  -  To  .Jetermine  if  the  person  can  use  Bliss  symbols  to  form  (jramniul  i  co  I 
utterances . 

Materials/Arrangement  -  The  fourteen  cards  should  be  arranged  In  a  '*x')  matrix  (with  2 
empty  slots  below  the  verbs)   |,i  the  order  Indicated  on  the  back  of 
the  cards  or  adjusted  to  suit  the  person's  ability  to  reach  or  see 
the  items  well.     If  adjusted,   the  Items  should  remain  organized  by 
grammatical  category. 

General  Procedures,-  The  tester  shows  the  person  the  stimulus  pictures  one  at  a 
time.     The  person  responds  by  describing  the  picture  using  the  Bliss 
symbols  from  the  displayed  array.     This  may  be  done  by  pointing,  se- 
quentially scanning  the  array  by  tester  until   the  person  indicates 
"yes,"  or  by  any  other  means  appropriate  to  the  person's  motor  skills. 
Except    for  the  example  set,  the  person  should  not  be  informed  regard- 
ing the  correctness  of  the  choice.     The  tester  should  record  on  the 
data  sheet  t,he  exact  series  of  selections  made  by  the  person. 

Exa.nple  Set  -  Before  presenting  the  materials  the  tester  says   I  AH  GOING  TO  SET 
OUT  GROUPS  OF  BLISS  SYMBOLS  IN  FRONT  OF  YOU.     THEN  I  WILL  SHOW  YOU  A 
PICTURE  AND  ASK  YOU  TO  TELL  ME  ABOUT  IT  USING  THESE  SYMBOLS.     As  the 
tester  lays  down  each  card  the  tester  says  THIS  MEANS 
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(tester  n«iii)es  each  symbol  ns  it  Is  pUiccd  in  front  of  the  person). 
Ttie  tester  displays  the  example  picture  and  s«iys  WE  ARE  GOING  TO 
MAKE  UP  SENTENCES  TO  TELL  ABOUT  THIS  PICTURE.    WE  COULD  SAY  BUS-GO- 
SCHOOL  (tester  points  to  each  symbol  as  i t  i s  spoken)  OR  WE  COULD 
SAY  BUS-SCHOOL  (tester  again  points  to  each  symbol  as  it  Is  spoken) 
OR  WE  COULD  SAY  SCHOOL-BUS  (once  n>orc,  tester  points  to  each  syiubol), 
Using  the  same  picture  the  tester  says  I  WOULD  LIKE  YOU  TO  MAKE  UP 
A  SENTENCE  ABOUT  THIS  PICTURE.     YOU  MAY  USE  ONE  OF  MINE  IF  YOU  CAN'T 
THINfC  OF  ANOTHER  ONE.     If  necessary,  the  tester  encourages  the  person 
to  respond.     If  the  person  selects  an  inappropriate  item(s),  tester  says 
LET  HE  SHOW  YOU  WHAT  I  MEAN.    HERE  IS  A  BUS  (pointing  to  bus  in 
stimulus  picture)  AND  HERE  IS  THE  BLISS  SYMBOL  FOR  BUS  (tester  points 
to  symbol),  HERE  IS  A  SCHOOL  (pointing  to  school   in  stimulus  picture) 
AND  HERE  IS  THE  BLISS  SYMBOL  FOR  SCHOOL  (tester  points  to  symbol). 
THE  BUS  GOES  TO  SCHOOL  (tester  points  to  each  part  of  stimulus  picture) 
BUS-GO-SCHOOL  (tester  points  to  each  symbol  as  it  is  spoken).  NOW 
IT'S  YOUR  TURN.    PLEASE  TELL  ME  ABOUT  THIS  PICTURE.     If  person  still 
responds  inappropriately,  stop  testing.     If  the  person  makes  an 
appropriate  response  but  selects  only  one  item,  the  tester  says  THAT 
WAS  f(  GOOD  TRY  BUT  I'D  LIKE  YOU  TO  MAKE  A  LONGER  SENTENCE.     NOW  LET'S 
TRY  IT  WITH  ANOTHER  PICTURE.     Begin  testing. 


Test  Set  -  Each  picture  is  presented  in  order.     For  each  picture  the  tester 

says  TELL  ME  ABOUT  THIS  PICTURE.  TRY  TO  USE  A  FULL  SENTENCE.  Record 
responses  on  data  sheet. 
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nation  -  Present  all  5  test  pictures  unless  person  indicates  inability 
to  respond. 


If  3  trials  are  correct  or  partially  correct  end  assessment. 

If  performance  is  poorer  than  this,  look  at  the  person's 
performance  on  receptive  grammar  test.     If  such  performance 
was  better  than  chance  go  to  EXPRESSIVE  LANGUAGE  PICTURES. 
If  performance  was  at  or  below  chance  determine  if  person 
has  had  a  recent  picture  vocabulary  test.     If  person  has  not 
had  such  a  test,  go  to  PPVT.     If  person  has  had  such  a  test  and 
the  person's  transformed  score  exceeded  3.0  years,  go  to 
EXPRESSIVE  LANGUAGE  PICTURES  TEST.     If  score  was  below  3.0  yean 

9°  Decision  Flow  . 

unless  already  done. 
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ASSISTIVE  DEVICE  CENTER  Client  §_ 

CALIFORNIA  STATE  UNIVERSITY,  SACRAMENTO  Date  

Testers_ 

EXPRESSIVE  LANGUAGE  -  BLISS 
DATA  SHEET 


1 

Stimulus 

Exact  Subject  Response 

C/PC/I* 

COMMENTS 

e 

Bus  go  school 

Boy  eats  food 

Girl  sick 

Girl  drinks  water 

Girl  push  wheel chai  r 

Boy  girl  see  TV 

tally  correct^  utterance  as  indicated  under  stimulus  column  or  other  appropriate  response 

rtially  correct,  two  or  more  symbols  correctly  selected  but  not  necessarily  in  correct  order 
correct 

[19 
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C 1 i  ent  Number 
Date 


Language  Assessment  Module 
Punctuation-Data  Sheet 


INSTRUCTiONS 

1.  Provide  an  example  of  the  task  by  presenting  and  reading  the  sentence  ''The 
dog  is  outside."    Present  all   the  punctuation  cards.     Demonstrate  the  method 
of  responding  that  the  client  will  utilize  (direct  selection  or  scanning). 
Say,  "Watch  while  I  pick  the  correct  punctuation  mark  to  complete  these  sen-* 
tences.     Pick  the  period  then  select  the  place  where  It  belongs  in  the  sen- 
tence.    Some  sentences  may  need  more  than  one  pucntuation  mark." 

2.  Present  and  read  the  next  sentence.     Say,  "Place  the  correct  punctuation  mark 
or  marks  in  this  sentence."    When  the  person  has  completed  the  task  ask  "Are 
you  finished?"  and  say  "Good,  thank  you."    Mark  each  sentence  where  the  person 
indicated  the  punctuation  marks.     Check  if  the  sentence  was  marked  correctly. 
Do  items  1-5  for  all  persons.     Do  items  6-10  as  needed. 


Number  Correct 


Correct  Punctuat  ion 


^1  .     The  man  went  to  the  store. 

2.     Is  that  your  house? 

3'     Tom,  Jack,  Sue(,)  and  Mary 
went  to  the  party. 

Ji.     Jeff  said  to  Tom,  "I  want 
to  go  to  the  park." 

5.     Help!  Help! 


J>.     Ted  played  basebal  yester- 
day. 

JJ .     The  farmer  grew  corn,  beets 
tomatoes(,)  and  carrots. 

^8.  Fire! 

^9.     Do  you  want  to  go  with  us? 


^10.  She  said,  "That  is  a  pretty 
dress." 


Responses 

1 .  The  man  went  to  the  store 

2.  Is  that  your  house 

3.  Tom  Jack  Sue  and  Mary  went  to 
the  party 

^.     Jeff  said  to  Tom  I  want  to  go 
to  the  park 

5.  Help  Help 

6.  Ted  played  baseball  yester- 
day 

7.  The  farmer  grew  corn  beets 
tomatoes  and  carrots 

8.  fire 

9.  Do  you  want  to  go  with  us 

10.  She  said  that  is  a  pretty  dress 
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DATE  _ 

LANGUAGE  ASSESS.MENT  MODULE 
ANSWER  she:! 
FOR 

MODIFIED  TEST  FOR  AUDITORY  COMPREHENSION 
OF  LANGUAGE 


EM  NO. 

\k 
15 
20 
21 
22 
2k 
31 
33 
3k 

39 
k\ 
kl 
k3 
kS 
i»6 

k7 

50 

52 

55 

56 

59 

60 

61 

62 

63 

65 

67 

68 

69 

70 

ERIC 


PERSON'S  CORRECT 
RESPONSE  RESPONSE 


2 

1 
1 
1 

3 
2 

3 

1 

2 

2 

1 

2 

2 

3 
2 
1 
1 

2 

/, 

2 
2 
1 

3 
3 
1 

2 

3 
1. 
2 


Big 
Fast 

These  two  are  different. 

Two 

Some 

Find  the  middle  car. 

Eating 

Runn  i  ng 

Coming 

Up 

Gently 
That 


ANALYSIS 

Adjecti  ve 
Adjecti  ve 
Adject  i  ve 
Adject  i  ve 
Adject  i  ve 
Ad  ject  i  ve 
Verb 

Verb 

Verb 

Adverb 

Adverb 

Pronoun 


AGE  AT  WHiCh 
30%  OF 
CHILDREN  PA* 

6-  0 

7-  0+ 
^4-0 
7-0+ 
5-6 
l»-6 
3-6 
7-0+ 

H-0 

7-0+ 
5-0  I 


These 

Pronoun 

i4-0 

Under  the  table. 

Preposi  t ion 

6-0 

In  the  box. 

Preposi  t ion 

3-0 

The  boy  is  at  the  side  of  the  car. 

Prepos  i  t  ion 

5-6 

Farmer 

Noun  +  er 

b-e 

Hi  tter 

Verb  +  er 

5-0 

Taller 

Adjective  +  er 

5-0 

Fattest 

Adjective  +  est 

3-6 

They 

Pronoun 

6-6 

He 

Pronoun 

6-6 

She 

Pronoun 

7-0+ 

Mother  gave  the  ball  to  her. 

Pronoun 

7-0+ 

His  puppy  is  black  and  white. 

Pronoun 

6-6 

We  *  re  eati  ng  apples . 

Pronoun 

7-0+ 

Balls 

Pi ura 1 

6-0 

Coats 

Plural 

6-6 

Table 

^-lural 

6-0 

The  sheep  is  eating. 

Verb 

7-0+ 

.452 


'J 
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FEM  MO. 

71 
73 
7A« 
76 
77 
78 
80 
82 

83 
86 

37 
91 
92 

93 
9A 
95 
96 

97 
01 


PERSON'S  CORRECT 
RESPONSE  RESPONSE 


ANALYSIS 


AGE  AT  WHIG 
90%  OF 
CHILDREN  PA 


3 

2 

3 
I 

3 
I 
I 

3 

2 

2 

I 

I 

I 

3 
2 
I 

3 
3 
1 


The  fish  are  eating. 

Verb 

7-0+ 

The  gi  rl    is  jumping. 

Verb 

3-0 

The  man  painted  the  house, 

Verb 

7-0+ 

He  wi 1 1  hit  the  ba 1 1 . 

Verb 

7-0+ 

The  man  has  been  cutting  trees. 

Verb 

7-0+ 

The  boy  pushes  the  girl. 

Verb 

6-6 

The  donkey  is  carried  by  the  man. 

Pass  i  ve 

7-0+ 

Who  is  by  the  table? 

Interrogat  ive 

3-0 

When  do  you  sleep? 

Interrogat  ive 

5-6 

It's  not  black. 

Negative 

5-0 

The  girl   isn't  runn  i  ng . 

Negative 

7-0+ 

S 1 eeps 

Thi  rd  person 

7-0+ 

Has   ice  cream 

Th  i  rd  pe  r son 

7-0+ 

Find  the  car  that  is  on  the  street. 

Clausal   Relat  ions 

6-0 

Find  the  cat  with  no  eyes. 

Clausal   Relat  ions 

/*-o 

She  shows  the  girl   the  boy. 

Di  rect- Indi  rect 

7-0+ 

A  large  blue  bal 1 . 

Adjectival 

7-0+ 

A  smal 1   red  car. 

Adjectival 

6-0 

Look  at  the  third  picture,  then 
point  to  the  baby  or  this  animal . 

Impera  t  i  ve/ 
Clausal  Relation 

7-0+ 

iffi'iult  for  visually  impaired. 
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ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 


EXPRESSIVE  LANGUAGE  -  PICTURES 


Test  Battery  -  Language  Assessment 


Array  Si  ze  -  Large 


Stimulus  Type  -  Pictures 


Input  Mode  -  Visual 


Purpose  -  To  determine  if  the  person  can  use  pictures  to  form'grammati cal 
utterances 

Materials/Arrangement  -  The  sixteen  cards  should  be  arranged  in  a  ^x^  array 


in  the  order  indicated  on  the  back  of  the  cards  or  adjusted  to 
suite  the  person's  ability  to  reach  or  see  the  items  well.  If 
adjusted  the  items  should  remain  organized  by  grammatical  category. 


General  Procedures  -  The  tester  shows  the  person  the  stimulus  pictures  one  at 


a  time.     The  person  responds  by  describing  the  picture  using  the 
pictures  from  the  displayed  array.     This  may  be  done  by  pointing, 
sequentially  scanning  the  array  by  the  tester  until   the  person 
indicates  "yes/'  or  by  any  other  means  appropriate  to  the  person's 
motor  skills.     Except  for  the  Example  Set,   the  person  should  not 
be  informed  regarding  the  correctness  of  the  choice.     The  tester 
should  record  on  the  data  sheet  the  exact  series  of  selections 
made  by  the  person. 


Example  Set  -  Before  presenting  the  materials  the  tester  says   I  AM  GOING  TO 


SET  OUT  GROUPS  OF  PICTURES  IN  FRONT  OF  YOU.     THEN  I  WILL  SHOW  YOU 
A  PICTURE  AND  ASK  YOU  TO  TELL  ME  ABOUT  IT  USING  THE  PICTURES  IN 
FRONT  OF  YOU.    As  the  tester  lays  down  each  card  the  tester  says 


THIS  IS 


and  the  tester  names  each  picture  as  it  is 


placed  in  front  of  the  person. 


454 


The  taster  displays  the  example  picture  and  says  WE  ARE  GOING  TO 
HAKE  UP  SENTENCES  TQ  TELL  ABOUT  THIS  PICTURE.    WE  COULD  SAY  "BOY 
WASH  CAR"    The  tester  points  to  each  picturr  as  it  is  said  OR  I 
COULD  SAY  "BOY  WASH  REP  'AR^^    Again  the  tester  points  to  each  pic- 
ture  as  it  is  said.     Using  the  same  pictur€  the  tester  says  I  WOULD 
LtKE  YOU  TO  MAKE  UP  A  SENTENCE  ABOUT  THIS  PICTURE.     YOU  MAY  USE 
ONE  OF  MINE   IF  YOU  CAN'T  THINK  OF  ANOTHER  ONE. 

If  necessary  the  tester  encourages  the  person  to  respond.     If  the 
person  selects  an   inappropriate  Item(s),  the  tester  says  LET  ME 
SHOW  YOU  WHAT  I  MEAN  HERE'S  A  BOY,  The  tester  points  to  the  boy  on 
the  stimulus  picture  AND  HERE  IS  A  BOY  the  tester  points  to  the  boy 
on  the  pictures  in  fror.t  of  the  person.     THE  BOY  IS  WASHING  the 
tester  points  to  the  water  and  hose  on  the  picture.     HERE  IS  SOMEONE 
WASHING  the  tester  points  to  wash  on  the  pictures  in  front  of  the 
person.     THE  BOY  IS  WASHING  THE  CAR.     HERE  IS  THE  CAR  The  tester 
points  to  the  car  in  the  stimulus  picture.     HERE  I S  A  CAR  the  tester 
points  to  the  car  on  the  pictures  in  front  of  thd  person.     NOW  YOU 
SHOW  ME  THE  BOY  IS  WASHING  THE  CAR.     If  the  person  gives  an  inappro- 
priate response  stop  the  test. 


If  the  person  makes  an  appropriate  respcrr;-^  but  selects  only  one 
item,  the  tester  says  THAT'S  A  GOOD  TRY.     BUT  TP  LI  KE  YOU  TO  MAKE  A 
LONG  SENTENCE.     TRY  AGAIN.     If  the  person  again  gives  a  one  item 
response  or  no  response,  the  tester  says.     THIS  IS  WHAT  1  MEAN.  THE 
BOY  IS  WASHING  THE  RED  Cm.     The  tester  points  to  boy,  wash,  red  car 
as  the  sentence  is  spoken.    The  tester  says  NOW  LET'S  TRY  IT  WITH 
ANOTHER  PICTURE  and  begin  the  test.  455 


Test  set  -  E«ch  picture  Is  presented  in  order.     For  each  picture  the 
tester  says  TELL  ME  ABOUT  THIS  PICTURE.    TRY  TO  USE  A  FULL 

— ,  .—.^  --q — -  " —  -      ■  —  ^ —   — —  .  ■ —  

SENTENCE ,     Record  responses  on  data  sheet. 

Termination  -  Present  all   five  test  pictures  unless  person  indicates 
abi 1 i  ty  to  respond. 


Next  test  -  tf  3  or  more  trials  produce  correct  or  partially  correct 
responses,  end  the  assessment.     If  performance  is  poorer 
than  this  go  to  picture  sorting. 


Client  i 

DATE   

Testers 

EXPRESSIVE  LANGUAGE  -  PICTURES 


■iai 

S  ;  imul us 

Exact  Subject  Response 

C/PC/I^' 

Cornnents 

(Tip  1  C 

Boy  wash  red  car 

1 

Boy  waves 

2 

Boy  writes 

3 

Pig  eats  corn 

4 

Girl  throws  blue 
ball 

5 

Man  drives 
blue  truck 

totally  correct,  utterance  as  indicated  under  stimulus  column  or  other  appropriate  response 
partially  correct,  two  or  more  pictures  correctly  selected  but  not  necessarily  in  correct  order 


incorrect 


COGNITION  ASSESSMENT  MODULE 
SORTING  INSTRUCTION  SHEETS 


truct ions 

1.  Provide  an  example  of  the  task  by  laying  out  the  example  cards. 
S^y,  "These  pictures  gq  into  two  groups.     One  of  the  groups  is 
toys  and  the  other  is  body  parts.     The  pictures  are  not   in  groups 
now.    Watch  how  I  put  them  into  groups."    Hold  up  each  picture, 
name  It,  name  the  group  to  which  it  belongs  and  place  it  in  the 
group.     Then  put  the  cards  away  and  proceed  with  the  tasks. 

2.  Present  the  first  set  of  cards  as  they  are  listed  on  the  data 
sheet.     Say,  "These  pictures  also  go  Into  two  groups.     Look  at 

all  the  pictures.     Some  of  these  are         .   (name  the  category) 

and  some  of  these  are    (name  the  category).     Have  you 

looked  at  each  picture?    Now  put  the  pictures  into  the  two  groups. 
One  group  is  (name  the  cnlegory)  and  the  other  group 

^   (name  the  category) ."    Alter  the  method  of  responding 

as  dictated  by  the  motor  abilities  of  the  client.     When  the  per- 
son has  completed  the  task  say,  "Good,  thank  you." 

3-     Record  the  results  as  shown  In  the  example. 

k.     Repeat  for  card  sets  two  and  three.     When  the  person  has  completed 
each  task  say,  "Good,  thank  you." 
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SORTING  MODULE 


Client  number 
Date 


[Example  Resul  ts 


Toys 

Body  Parts 

ex:  jack-in-the-box 

jack- in-the-box 

teeth 

teeth 

blocks 

feet 

L-  i  0  c  k  s 

bal  1 

thumb 

feet 

top 

nose 

bal  1 

top 

thumb 

nose 

Resul ts 


Set  1 

Animal s 

CI  0 thi  ng 

ex :  horse 
shirt 

duck 
pa j  amas 
lion 

tennis  shoes 
mon  key 
pants 

horse 

shi  rt 

Resul ts 

Set  2 

Things  you 

eat 

Things  you  drink 

ex:     hot  dog 

juice 
bananas 
milk 
cookies 
sandwi  ch 
cup  of  coffee 
chocol ate  milk 

hot  dog 

j  ui  ce 

Resul ts 

Set  3 

Furniture 

Transportation 

ex:  table 

moto  rcyc 1 e 

bus 

b  i  cycl e 

bed 

chair 

couch 

car 

tabl  e 

mo torcycl e 

ERIC 
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Re suits 


Set  4 

Things  you'd  find 
Outsi  de 

Things  you'd  find 
Inside 

ex:  telephone 

mowing  the  lawn 

stove 
soap 
desk 
church 
f  i  shing 
bri  dge 

mowing  the  lawn 

tel ephone 

ERIC 
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I 


Acpendix  E 
Prel anguage  I ntervi  ew 
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0)  ASSISTIVE  H^VICE  aNTER 

■CNOOL  OP  CMOIMIIMMa  IMat4M.M«| 
CALIFORNIA  STATE  IIMIVER8ITY.  SACRAMIIUTO 
MMM  J  STRUT.  aACIMMIMTO.  CALIPONMIA  tMIt 


PRELANGUAGE  INTERVIEW 


Comniun  i  cat  ion 
A.  Expressive 

1.     Does  the  person  ever  point  to  or  indicate  pictures  or  items 
that  are  named  or  discussed? 


Does  the  person  attempt  to  communicate  by  looking,  pointing 
or  leading  by  the  hand?     If  so,  give  an  example  of  behavior. 


Communi  cat  ion 


If  communication  is  evidenced  by  Questions  1  S  2,  ret* 
to  regular  interview  form. 


B.  Receptive 


Does  the  person  follow  simple  one-step  commands?    For  example, 
stopping  when  asked  to  stop.     If  so,  give  an  example  of  behavior 


•■I 
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I  I .     Representational  Ski  1  Is 
A.  Symbols 

!.     Does  the  person  try  various  ways  on  his/her  own  to  solv«,  a 
problem?    For  example,  trying  different  ways  to  put  on  a 
coat  or  of  getting  your  attention.     If  so,  give  an  example 
of  behavior . 


2.     If  the  person  has  adequate  physical  skills,  does  he  or  she 
pretend  that  an  object  is  southing  else?    For  example,  pre- 
tend a  block  is  a  car.     If  so,  how  does  the  person  demonstrate 
this? 


Does  the  person  notice  similarities  in  objects  or  items  in  his/ 
her  envi  ^onment'^     Does  he/she  ever  match  things  spontaneously? 


B.     Purposive  Behavior 


Will  the  person  use  an  object  as  a  tool   to  accomplish  a  purpose? 
For  example,  hammering  a  peg  or  pulling  a  cloth  to  reach  some- 
thing.    If  so,  give  an  example  of  behavior. 


2.     Does  the  person  know  that  if  they  do  something,  sometnng  else 
will  happen  to  a  related  object?    For  example,  pushing  a  button 
to  turn  on  a  toy.     If  so,  give  an  example  of  behavior- 


id 

EKLC 
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Cont  i  ngency 


I.     Does  the  perif.on  understand  taking  turns?    How  does  he/she 
demonstrate  thi  s? 


2.     Does  the  person  know  that  if  he/she  does  something,  something 
else  will  happen?    For  example,  squeezing  a  toy  or  banging  on 
their  tray  intentionally  to  produce  a  noise.     If  so,  give  an 
example  of  behavior. 


Object  Permanence 

1.     Does  the  person  show  an  awareness  of  things  that  he/she  cannot 
see?    For  example,  knowing  mom's  home  because  they  can  hear  her 
or  know  a  coy  is  In  a  bo;;  even  though  they  cannot  see  it.  How 
dj  yoj  ^<now  they  are  aware  of  \  ? 


2.     Does  the  person  recognize  something  when  he/she  can  only  sc<i 
part  of  it?    For  example,  recognizing  a  toy  even  when  it  is 
partially  hidden.    How  do  you  know  when  he/she  recognizes  the 

objec(  ? 


465 


III.     Pi  fferentiation 


Does  the  person  respond  to  voices  of  familiar  people  differently 
than  to  voices  of  strangers?     If  so,  how? 


B  Does  the  person  imitate  things  that  are  within  his/her  abilities 
that  other  people  do?  For  example,  if  you  make  a  sound  or  move- 
ment, does  the  person  imitate  it? 


If  fhe  person  does  something,  and  you  repeat  that,  v- 1 1  the  person 
repeat  it  barKl    For  example:     If  the  person  waves  his  her  hand 
and  you  wave,  dc.s  the  person  wave  again,  or  if  the  person  makes  a 
sound  and  vou  repeat  it,  does  the  person  make  the  sound  again/ 


o  '  466 
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IV.     Environmental  Interaction 


A,  Dynamic 


1.     Does  the  person  anticipate  what  is  going  to  happen?    For  example: 
leaning  forward  when  you  go  to  pick  him  or  her  up.     If  so,  how 
does  he/she  demonstrate  anticipation? 


2.     Does  the  person  attempt  to  reach  objects  with  any  part  of  his/her 
body?     I f  so,  how? 


3. a.     Docs  the  person  keep  altent'oa  frcuse i  on  a  single  activity? 


b.     If  so,  be...  '? 


e5;s  than  1  minute 


1   to  5  minutes 


longer  than  5  minute*" 


Does  the  person  make  ey    contact  with  people? 


6 


B.  Exploration 

1.     Does  person  attempt  to  feel  things  in  his/her  environment? 


2.     Does  the  person  show  an  interest  in  his  or  her  environnvint 
by  looking  around? 


C .     React  ve 

1.     Does  the  person  respond  differently  to  voices  than  to  other 
sounds  (e.g.  ct  jsing  crying  or  activity)?     If  so,  how? 


2.     Does  the  person  follow      ^    lovement  of  a  iound  source?     If  so^ 
give  an  example  of  behav'  *r 


3.     Does  the  person  respond  to  a  moving  toucl;?     If  so,  give  example 
of  behavior. 


k.     Does  the  person  visually  follow  a  moving  object?     If  so,  c^ive 
example  of  behavior. 


St  imul US-Response 


A.  Orientation 

1.     Does  the  person  respond  to  being  touched?     If  so,  give  example 
of  behavior. 


2.     Does  the  person  look  at  a  lighL  f  )ur  c  or  object?     If  so,  give 
example  of  behavior. 


3-     Does  the  person  ^ook  toward  the  source  of  a  sound?     If  so,  give 
example  of  behavior. 


Bab  i  c  Respond! ng 

1.     Does  the  person  react  to  pain,  discomfort,  etc.  by  crying, 

sijui  rrping,  etc.  ? 


2.     Does  the  person  she       startle  response  to  being  touched?  If 
so,  give  example  of  havior. 
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Does  the  person  show  a  startle  response  to  light  or  other 
visual  stimuli?     If  so,  give  example  of  behavior. 


Does  the  person  ^how  a  startle  response  to  a  sound?  I f  so , 
give  example  of  behavior. 
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Appond  i  X  F 
Prelanguac^e  Assessment 


ASSISTIVE  DEVICE  CENTER 

SCHOOL  OF  EMOIMECMMO  intl4S4-Mai 

CALIFORNIA  STATE  UNIVERSITY.  8ACRAMEMT0 
©OOO  J  ■TRIET,  SACRAMiMTO.  CALIFORNIA  tBRIt 


CI  ient: 


PKELANGUAGE  ASSESSMENT 


Observe  person  for  reflexive  vs.  purposeful  movements.  It  person  makes 
no  purposeful  niovements  aLlcin,.l   lo  elicit  reflexive  behaviors. 


A. 


Visual 
a.  b. 


Hold  object  of  interest  at  various  points  in  the  visual 
field  and  observe  for  startle  response  or  orientation. 


Move  object  of  interest  across  visual  field  and  observe  for 
t  rack  i  ng . 


d.     Attract  person's  attention  and  observe  for  eye  contact 


Aud  i  tory 

a.   &  b. 


Present  2000  Hz  tone  at  70  dB  at  various  points  around  the 
person.     Observe  for  startle  response  or  o  lentation. 


Present  tone  above  head,  at  left  and  ac  r^qht,  out  of  the  person's 
field  of  vision  and  observe  for  localizati  n. 
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(I.     ')(•(•  |)i'r  1  ,iiK|iiii(|<.'  intiTvii'VJ 


ERIC 


c.     Sec  pr(;  1  cnujUcKjc  intcMvic' 


C.     Tact  i  Ic 

a..  &  b.  Touch  person  and  observi'  for: 
1     Sta  rt 1 e  response 

2)  Withdraw  fro.n  touch  or  piiysical    response.  Describe. 

3)  Individual   looking  at  area  being  touched. 

c.     Stroke  person  and  observe  for: 

1 )  Startle  response 

2)  Withdraw  from  touch  or  physical   response.  Describe. 

3)  Individual    looking  at  area  being  touched. 


3.        a.     Observe  pers.  :    T.^*   ^  ^'^'^1  exploration  of  their  environment 
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OI)-..-ivr  prf.iMi    lor   i.ulilt'   oxj^  h;)r I  i  on  of   ihci-     mvik   ..u-til.  . 


01)>iTvc  und  (iiiuj  <jUi'ntiofi  spoil  whtjn  focussed  on  u  'single  activity  of 


WI)(Mi  })orson  makcb  u  sound,  you  repeat  it  and  observe  whether  they  rept 
i  t   back   to  you . 


When  person  make  a  movement,  you  repeat  it  and  observe  whether  the 
repeat   it  back  to  you. 


Roll       ball   back  and  forth  with  the  person,   if  possible,  or  between 
testei..   if  ,u  t  possible  to  do  it  with  the  person.     Then  feint   roll  of 
bdll  on'J  S'.'j  if  child  anticipates. 


Str.  ke  check  a  number  of  times,  then  feint  t  roke  anc'  t>oe  if  person 
an  t  i  c  i  pat  es  st  rok  i  ng . 


Determine   from  pre  language  in':erview. 
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8.     rrcMMil   .)n  (»t)jtM:l  ol   l^lU)v^/^t   irUrrcst  aiui  obstirvci  for  reochiru) 


9.  Make  a  bo'\  inovofnent  that  is  within  the  person*s  abilities  and 
encourage  the  person  to  imitate.  Make  "uh"  sound  and  encourage 
the  person  to  imitate. 


10.     Present  an  object  of  known   inte;est  to  the  person.  Partially 

conceal  the  object.  Observe  if  person  attempts  to  get  or  visually 
I ocate  object . 


Repeat  SMiie  task  with  a  brief  distraction  afler  partially  concealing 
object . 


1.     Present  an  object  of  knov^n  interest.     Completely  cover  the  objec". 
observe  if  person  attempts  to  get  or  visually  locate  object. 


12, 


Repeat  same  task  with  brief  distraction  immediately  after  '.bject 
is  concealed. 


Present  a  squeeze, toy  and  demonstrate  its  operation.  Give  to 
person  and  observe  beha v i or . 
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5. 


b.     Present  Peppv-Puppy  and  demonstrate  its  operation.     Give  switch  to 
person  and  observe  behavior. 


13.     Present  an  object  of  known  interest  out  of  reach  with  a  cord  attached 
or  placed  on  d  cloth  which  is  within  reach  of  the  person.  Observe 
bcnavi  or . 


or        f  person  has  poor  motor  control,  present  object  of  interest,  then 
take  it  away  and  observe  for  sounds,  eye  movement,  etc.  which 
indicates  person  wants  you  to  return  the  object. 


1^.    With  ring  stack  toy  take  turns  with  person   if  motor  abilities  permit. 
If  child  lacks  manual  dexterity,  have  2  testers  sit  as  far  apart  as 
possible  within  person's  visual   range  and  take  turns  stacking  rings. 
Pause  after  three  turns  and  observe  person's  visual  response. 


15.     Present  three  switches  and  Peppy-Puppy.     None  of  the  switches  will 
really  be  operating,  but  tester  will  be  activating  Peppy-Puppy. 
Demonstrate  by  pressing  a  switch  and  activating,  the  toy  simultaneously 
Then  scramble  the  order  of  the  switches  and  have  the  person  try  to 
activate  the  toy.     Do  not  activate  Peppy-Puppy  until   they  have  pressed 
all   three  switches.     Observe  their  attempts  to  activate  the  toy.  ^ 


16.     Determine  from  prelanguage  interview. 


17.     Determine  from  prelanguage  interview. 
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18.    Have  person  respond  according  to  motor  ability.     Point  to,  look  at,  etc. 
several  objects  the  examiner  has  been  told  that  they  can  recognize. 
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Appendix  G 
Device  Evaluations 
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ASSISTIVE  DEVICE  CENTER 

SCHOOL  OF  ENCINEEWMO  f tlSI 454.S4B8 
CALIFORNIA  STATE  UNIVERSITY.  SACRAMENTO 
8000  J  STREET.  SACRAMENTO,  CALIFORNIA  B5S18 


EVALUATION  OF  LIGHT  BEAM  INDICATOR 
Prepared  by  the  Staff  of  the 
California  State  University,  Sacramento 

Assistive  Device  Center  ' 


-82 
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Revised  3/15/82 


EVALUATION  OF  LIGHT  BEAM  INDICATOR 


Tochn i  ca  1   Eva  1  lki lion 
Mdnufacturer : 
Di  s  tr  i  butor : 


Model (s)   Eval uated : 
Wei  ght : 
Power  Source: 

Charge  Time: 

"Di  scharge  Time: 
(continuous  use) 

Bat  eery : 

light  Source: 

Output : 

Operator  Adjustments; 
Options  Avai lable: 


Jim's   Instrument  Manufacturing  Inc. 

Jim's   Instrument  Manufacturing  Inc. 
P.  0,  Box  515"^ 
Coralville,   Iowa  522^1 
(319)  351-3^29 

Model    1  -  Head  mounted  light  beam  indicator 
Approximately  3-5  oz. 

Nickel  -  Cadmium  long  life  type  rechargable 
batter  ies .     Model  1000 

16  hours 

6  hours 

Disston  Model  1000 

Westinghouse  #13  light  bulb 

A  light  spot  for  use  as  a  pointing  device. 

1 )  Angle  of  1 ight 

2)  Focusing  of  light  spot 

3)  Power  swi  tch 

A  latching  power  switch  to  allow  independent 
power  ON/OFF  by  operator. 
Available  from:     Zygo  Industries 


nhis  varies  depending  on  the  battery  conditioning  procedure  as  described  by  the 
manufacturer . 
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''i'^^^'i"  lliiilSi'-     ^'^^^^  biittery  used   ib  a  long   life  Ni  eke  1 -Cadni  uir  type  designed 
for  us(»  with  ()()wiM'  tools.     They  work  best  when  t.hey  are  fully  dibcharyed,  then 
fully  cfiiirged  acjain.     The  ()roblem  with  using  these  batteries   in   light  beam 
indicators   is  tfiat   they  are  not  discharged  at  the  same  rate  as   they  would  be  in 
<)  c(^r(llt'ss  power  tool.     This   tends  to  cause  intermittent  behavior   in  the  device. 
Not  dll  charges  will   yield   the  saiDe  length  of  operation  time. 

The  manufacturer   (Disston)   recommends   that   the  powerpack  needs   to  be  fully 
cfiarqt'd  ,md  discfiaryed  about  five  times  before  it  reaches   its  full  potential. 
The  batteries  hav-^  a   l6  hour  charge  rate  and  a  one  hour  discharge  rate  (in  a 
[)nwer  tool).      In  the  LB  I   the  discharge  time   is  6  hours. 

Case  Construction.     The  case  is  a  plastic  box  with  a  portion  cut  for  the 
battery  iiolder  which  is  also  plastic.     ^  Disston  holder  Model    1075  is  used  for 
thfj  battery  pack.     We  have  experienced  problems  with  the  battery  holder  ^n;'  the 
box  separating.     The  toggle  switch  on  the  side  may  be  inadvertently   turned  on 
or  off  during  use. 

The  parts  used   in  the  device  are  standard,  commercially  available  components. 
This  should  facilitate  repair  and  replacement  of  parts. 

Headgear.     The  Headgear  is  a  Huntsman   (Catalog  No.   117)  manufactured  by  the 
Edman  Company.     This   is  the  type  used  in  industrial  helmets  such  as  hard  hats. 
In  the  basic  unit  there  are  two  adjustments  possible,  one  adjustment  scrip  on 
top  of  the  head  and  one  adjustment  knob  behind  the  head.     In  the  .nodifled  version 
the  top  strip  is  unchanged.     However,   the  knob  is  replaced  with  a  .  :;lcro  strap, 
and  a  velcro  chin  strap  is  added.     These  modifications  have  been  made  to  help  the 
LBi  headgear  fit   individuals  whose  wheelchairs  have  headpads  and/or  restraints 
that  interfere  with  the  adjustment  knob  on  the  standard  he  me  . 

Documentation.     The  documentation  available  during  the  evaluation  consisted 
of  the  owner's  manual   for  the  battery  pack,   two  instruction  sheets  for  the  head- 
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ijtMf.  .Kiel  opiTO  L  i  iKj   i  iiUrucl  ions  for  tin;  LB  I  . 

Tlu-  Disbloii  BcittcM-y  P.ick  owner's  nvinunl  Iws  some  usoful    infonn.it  ion  on 
b.atory  conditioning.     Tlic  sLop^  outlined  here  .ire  necobsjry  to  .itt.iin  iii.iyiim.m 
opor.ilin'i  time  and  .ire  chorac:  ler  i  •>  t  i  c  of  lony  life  n  i  eke  I -codm  i  urn  rech.irr]e.ibl  e 
batteries.     The  nianual   is  written  for  using  the  batteries   in  cordless  power 
tools  like  lawn  edgers  and  clippers.     The  LB!  doosn't  discharge  the  batteries 
nt  as  high  a  rate  as  the  power  tools  do.     Because  of  this  the  discharge  (opera- 
ting)  time  will   be  longer  wi th  the  LB  I   than  the  discharge  time  stated  in  the 
nianu  J 1  . 

The  Hunstman  headgear  instruction  sheets  are  for  usi.ng  the  headgear  with 
the  adjustment  knob  rather  than  the  modified  velcro  version.     They  contain  in- 
formation  on  positioning,  adjusting,  and  installation  of  the  -headgear . 

The  Operating   Instructions  from  Jim's   Instruments  are  a  one  page  hand-wr i t t e:i 
sheet  describing  the  adjustments,  bulb  replacement,  cautions,  and  tips  on  using 
the  LBI.     The  headgear  shown  is  the  tyr^e  with  the  head  size  adjustment  knob  and 
pointer  stick.     The  instructions  don't  mention  battery  conditioning  and  state 
the  battery  should  be  charged  for  12  hours  rather  than  the  battery  manufacturer 
recommended  16  hours.     There  isn't  a  general  battery  discharge  time  stated. 

The  documentation  is  fairly  complete.     It  would  be  helpful   it  the  operating 
n-.anual   for  the  battery  and  headgear  instructions  were  written  specifically  for 
the  LBI   to  aid  the  user  in  operating  and  maintaining  it. 
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Hunuui  Fac tors 

iM.ijor  purpose  of  liir  LB  I    is  to  offer  on  altcrnnlivo  to  t  rad  i  t  i  oiui  I 
luMcJpoi  HUMS .     Bcc.iusi.'   ihii  ine.ins  of  pointincj  to  on  item  is  by  a  bcoiii  of 
hocused   li'jh:   rtithtir  than  using  a  physical  object  such  as  a  stick,  certain 
lunctions  wliich  can  he  [)orformefl  with  a  traditional  hcadpointer,  for  exam- 

lypiiiq  or  turniruj  pacjos,  are  not  available  while  using  an  LBI.     At  the 

liinc,  ntlicr  functions  are  gained.     Perhaps  the  most  apparent  of  these 
Wi'vj  fuiu  t  ions  has   to  do  with  pointing  to  "distant"  objects.     Since  the  beam 
is  narrow  and  can  be  focused  over  distances  ranging  from  several    inches  to 
sevLMal   yards,   the  user  can  point   to  objects  further  away  than  the  length 
(jf  the  usual   pointing  stick.     Although  this   is  a  potentially  useful  function, 
the  structure  of  the  device  could   limit  the  practical  momentary  distance  of 
lUe  to-be-poi n ted- to  object.     Specifically,   if  the  pointer  is  "aimed"  (set 
at  an  appropriate  angle  to  work)  at  a  horizontal   surface,  the  user  would  have 
to  tilt  liis  or  her  head  back  considerably  in  order  to  "point  to"  objects  in 
the  distance.     If  the  pointer  is  "aimed"  at  a  vertical   surface,  the  user  would 
Jiavo  to  tilt  his  or  her  head  foiward  considerably  to  point  to  objects  nearby. 

Compared  to  traditional  headpo i n  lers ,  the  LBI  potentially  differs  in  at 
least  three  additional  ways      First,   the  user  can  maintain  a  more  "natural" 
posture  when  communicating  since  the  light  beam  always  "touches"  the  work  sur- 
face; with  pointers,   the  user  must  move  ^toward  the  vvork  surface  to  touch  an 
object.     Second,   the  LBI  provides  for  only  visual  feedback  in  making  a  selec- 
tion;  mechanical   pointers  provide  Loth  visual  and  tactile  feedback.  Third, 
because  pointers  can  protrude  a  foot  or  more  beyond  the  head,  they  pose  a 
limited  but  real   safety  hazard;   the  LBI  poses  no  such  mechanical  danger. 

To  provide  some  data  on  the  resolution  of  the  light  beam  at  various  dis- 
tances,   the  LBI  was  adjusted  to  produce  an  approximately  7/16  inch  diameter 
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circl.-  of  .It  otu-  iiK.h  ffuni  ,i  work  sur  f.K...' .     With  llii-.  fixed  ■.cttiiuj. 

s..-ver.il  imMsui-eiiicnls  were  l.ikrnwith  tin-,  followinq  results.     At   12  ir.clujs  fii.m 
ci  lioi  i /ontal   surr.ice,   tlu-  bciin  produced  .1  3/'l   i  ni  I)  circle;  .it   I8  inches  ti)  2Q 
inclies  froiM  .1  verticil   surr.ice,   the  l)e.im  produced  n  one   inch  ,.ircle;  ,1 1  .ihout 
seven  feet  fromawnll,  the  boom  produced  0  two  inch  circle.     Thus,  ci  user  with 
the  ability  to  move  his  or  her  hcod  sidew.iys  ond  up-and-down  who  could  hold  0 
slc-.Kly  beuiii  could  theore  t  i  c.i  1  1  y  jccess  o  lor^je  number  ol   separate  items  in  ,1 
display.     Range  and  control  of  head  movement  would  need  to  be  considered  for 
each  individual   in  con  f  i  cjur  i  ny  a  selection  display. 

The  LBI  was  taken  out-of-doors  to  determine  how  visible  the  licjht  was  under 
daylight  conditions.    Wh.le  the  light  was  able  to  be  seen  in  the  shade  (although 
not  as  readily  as   it  was  indoors),  bright  sunlight  completely  masked  the  light. 
Indoors,  under  a  variety  of  lighting  conditions,  the  light   is  readily  visible. 

We  feel   that  the  LBI    \s  comfortable  to  wear.     It  is  lightweight  and  well 
padded   (the  padding  can  be  removed  for  cleaning)   in  the  front,  and  the  lens 
housing  did  not  significantly  unbalance  the  headband.     The  velcro  strap  at  the 
back  (a  positive  change  from  the  adjusting  knob)  allows  for  a  wide  range  of 
adjustment;   it  is  still  possible,  however,   that  some  children  may  be  too  small 
for  the  headband.     We  have  seen  it  adjusted  by  doubling  the  headband  over  beyond 
the  distance  allowed  by  the  snaps  and  simply  using  masking  tape  to  hold  it  in 
place.     The  snap-on  strap  holders,  permitting  back-of-head  and  underchin  straps 
to  be  used  for  additional  stability,  might  be  very  useful   for  some  users.  At 
•the  same  time,   the  back  part  of  the  snaps,   located  on  the  inside  of  the  headband, 
are  unprotected.     Some  of  our  staff  consistently  got  their  hair  caught  and  hairs 
from  others  were  visible  in  several  of  the  snap  locations.     Some  discomfort  may 
therefore  result  from  headband  removal   in  some  ca  us. 

Changing  the  bulb  is  a  relatively  simple  procedure,  especially  with  new 
models   (unlike  the  tested  one)  using  conventional   screw  heads  rather  than  the 
formerly  used  screws.    When  taken  apart  to  access  the  bulb,  the  lens  assembly 
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i  t  M-  1  t 


i  ()•>   ,it  t  .idled  to 


('  h(Null>,iiul .     This   l(!,it.uri'  should  niiniiiii/e  the? 


•"^'••'H  cs  (►(■  dr(^p|)ln«),    losiiH)^  i)v  otiu-iwisf  (itiiiitH)  i  lu)  {.\\v  ticvice*  durMiu)  in.n  rr- 


t  I'fi.iiK  r  . 


Ihf  h.iit(M  y  |Mck   is  rt-iliUively  siin()lc  to  use.     I  I   is  conficjured  to  pre- 
vtMit    \Uv  ()ow(MpcU;k    ( I  fie  jnecfi.ui  i  >tn  vyh  i  ch  f^luys   into   the  Wd  1  1   outlet   for  re- 
If  oni  [)i'ifU)   itu.orMw  tly  pos  i  i  i  ofx-d   in   llu-  svvilofi  box.     Tfie  on/off 
t'Huilf  '.vjiich  ,ill(«ws   foi*   th(»  possibility  ol'  tlie  uset    to  conlrol   tfie  status 
Ihr    li^ilit,  t)]lhoiji)h  not  cj  1  1   users  will   be  able  to  use  the  switch.      It  was 
hy  (►ur  stLiil    tliai   the  cable  connecting  the  battery  pack  to  the  LBl  was 
not    I  n  t.  rijs  i  ve ,   ()artly  ijecause  tfie  cable   is  wrapped  while   in  proxijni  ty  to  i  he 
tuMdb.uid,   anil  partly  l)t'(:ause   tlie  cable  was  sufficicntl/   lonc]   (about  ^  feet 


lonq)    li)  prcwidc  slack  durincj  head  movement. 

Candidate  users  are   likely  to  be  ones  whose  most  appropriate  interface 
site  is   tfie  head.     Yet  the  device  can  be  adapted  to  a  wide  range  of  levels  of 
fuMcl  control.     At  one  extreme,  a  person  with  excellent  range  and  resolution  of 
head  movement  could  select  from  a   large  number  of  separate  elements.     At  the 
other  extreme,  one  could  use  the  LBl   to  select  between  two  halves  of  the 
visual   field.     In  any  case,  continued  practice  may  result   in  an  increased  level 
of  skill    in  using   the  device. 
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C  I  i  n  i  (.,» I    I  |-  i  .1 1 

Suhjccts.     r)ul)i(M  (    // f    is   ^\    \('>  y(Mi    oM  iiuilc.     A  (iMcbi.if   .md   hiMin  '.trrn 
contusion  occurri'd   in   f!J/6  wfirn  fu»  v-ais  Mtuck  hy  cUi  cUj  loiiiol)  i  I  r .     lli'  ir.rs  ^\ 
nuinudl  wfh.HO  cfui  i  f  but  cnnnot  propel    it  fMinscIf  jnd  wcors  n  body  brncr.  Tfjurc 
is  s(Mm'  volunt.iry  ccMilrol  of  Ifu^  ficcul ,  ncck  dfu*  sIk^ii  I  d(^rs  .     Fxt  r^Miii  (  i  ,\ro 
sp.islic.iMy  [)osluri>d  .ind  tfiori*  is  no  l  ine  nK)t()|-  of  ()i\isp  control    in  Ifu-  fuinds  . 
fit-  ccinnot  spcpk,  but   is  vi>ry  olcrt,     Ht'  hds  sonic  rcNKliru)  and  S[H»llin(j  skills  tit 
about    tlie  second  grade  level. 

Subject  //2   is  an  18  year  old  male.     fie  has  severe  spastic  cerebral  palsy 
and  uses  a  manual  wheelchair  which  he  can  propel   backwards  witfi  his   feet,  Al~ 
thoucjh  his   left  fii)nd  possesses  some  cjrasp  control,   fine  nK)tor  control  of  fii  s 
extremities   is  eytremefy   limited.     There  is  some  voluntary  control  of  the  head, 
neck  and  shoulders.     His  speech  is  unintelligible;  however,  he  does  utilize 
vocalizations  to  obtain  attention.     He  comprehends  most  of  what  he  hears.  Spel- 
ling is  not  a  functional   communication  mode  and  he  utilizes  B I i ssymbol s  and 
pictures  to  communicate. 

Subject  #3  is  a  20  year  old  male  diagnosed  as  having  spastic  cerebral  palsy 
He  uses     an  electric  wheelchair  which  he  controls  with  his  right  hand.     His  left 
hand   is  completely  nonfunctional  and  is  secured  by  a  strap  to  his  chair.  The 
subject  possesses  a  full   range  of  horizontal  and  vertical  head  movement  and  has 
used  a  headpointer  in  the  past  to  directly  select  items  on  a  communication  board. 
He  comprehends  most  of  what  he  hears  and  responds  appropriately  within  his  phys i 
cal    limitations.     Although  he  has  some  reading  and  spelling  skills  at  the  first 
grade  level,  Blissymbols  are  his  primary  symbol  system. 

Subject  /th  is  an  II  year  old  female  with  cerebral   palsy  and  quadriplegic 
involvement.    She  uses  an  electric  wheelchair  which  she  is  currently  learning 
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i  nd.'}.. 'ihlctu  I V   t.intinl   with  f\ri    riijlil    hand,     llci'  ,1111)'.   .uid  h,irul     ,mt  c  Ikuml - 
i«M.'<'d  i'V   '.iM'.lii    nmvroK'ot  s  ,u»»l   liiiiitrd   (  i       inoloi    ,nid  t.onlfol  i 

tr.i(i«l  I  In-  tip'.  i)\   firr  lijuirrs.     AlthoiKjh  is  cdpcihlc;  of  the  full  imimjc 

<>l         1 /out  .J  I   .ind  v^TticjI   fus»d  iru  >vtMii(Mi  t  ,   Hiis  nuiviMmMU   is  coiifiiicci  by  Uic 

Mil'l'<w  ts  *d    h.-i   wluM-Uh.jii  .     Hri    %|u't»t:h   i'.    Iiinit(ul   t«>  .1   few  '.ounds.  iSc 
*  r»'.jdiivj  ,)f)(l  '.[xllijuj  .u  r  noi    1 1  iiu  I  i  omiI  I  inodt^s  of  (oitunurW  i\U  i  on  for  this 

'•^'^'i'^^.  iitili/rs  pictures   to  cxprc'ss  \wr  coniinun  i  d:!  I  i  on  ntiods  . 

*'"'m*'M   ^^[>  »  •  «Hi   18  ytNir  old  \\]o\v  di*n]noscd  os  hovincj  severe  spastic  cere- 

p.ilsy.     lit'  is  '.(mI(mI  in  ,1  OKinuol  wfujelch,iir  whicfi  he   is  unable  to  control 
'^f    ti  iM.lcr    It)  ,u)(l   frDin.     His  sp,isti(  ily   limits  his  control  ovor  fi  i  s  hand  and 

niovt'ouMit  .     His  fu'.id  1110  vciin'n  t   is  r'lv.  t  r  i  c  t  tul  hy  his  cfiair  supports  which 
li'^JJt   fw '3  use  of  u  ht',tdpf)i  nler  to  a  five   inch  range.     Ihc.  subject  appears  to 
cf)mprt'hond  most  of  what  ho  heors  and  utilizes  Blissymbol      o  communicate  his 
wants  and  needs. 

Subject  fl6  is  a  21  year  old  female.     She  has  been  diagnosed  as  having 
sp,r,tic  and  athetoid  cerebral  palsy.     She  uses  an  electric  wheelchair  with  head 
cjnd   trunk  supports  which  she  controls   using  a  joystick.     Although  she  is  able 
to  voluntarily  produce  some  sounds,  she  has  no  intelligible  speech      The  sub- 
jecl   is  able  to  utilize  her   left  hand  to  select   items   in  an  area  between  nine 
and  twelve   inches   from  her  body.     She  cannot  cross  the  midline  wi t  1  this  hand. 
She  possesses  controlled  head  movement  of  ^0^  horizontally  and  20^  vertically, 
but  cannot  successfully  use  a  head  pointer  due  to  her  chair  -upports.  She 
appears   to  understand  njost  of  what  she  hears  and  respor  is  within  her  physical 
litnitations.     She  currently  uses  Blissymbols  and  pictures  to  communicate  her 
wan t s  and  needs  . 

Material s .     Light  Beam  Indicator   (LBl)  Model  I 
2  white  cards   (l^"  x  22") 
^  11  Peabody  Language  Development  Kit  Cards  Level  #P 

7"  X  9"  depicting  -  hamburger,  chocolate  milk,  spoon,  hot  dog, 
crackers,  comb,  toilet,   i ce  cream  cone ,  tennis  shoes,  chair, 
O  toothbrush 
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1  "Target"  card  (20"  x  19")  with  9  circles  in  a  3  x  3  array. 
The  outer  perimeter  of  each  circle  was  5"  in  diameter. 
Each  circle  also  surrounded  two  more  circles,  a  3"  circle 
and  a  1"  circle  within  the  3".     The  circles  thus  each  looked 
like  targets  with  a  1"  "bullseye."    The  color  was  white  on 
b 1 ack  . 

Procedure.     The  LB  I  was  positioned  and  adjusted  so  that  the  subject  could 
use  it  comfortably,   then  a  procedure  consisting  of  k  steps  was   initiated.  In 
the  first  3  steps,  actual   trials  were  begun  after  the  participant  had  the  oppor- 
tunity to  practice  the  task  for  that  step. 

Step   I:     Two  experimenters  stood  about  k  feet  in  front  of  the  subject,  3  to  4 
feet  apart.     Each  held  a  iV  x  22"  blank  white  card.     The  participant  was  asked 
by  each  experimenter  in  random  order  to  look  at  the  card  she  was  holding  and 
focus  the  LBI  on  the  card.     After  each  trial,  the  participant  was  asked  to  re- 
turn the  LBI   to  a  "neutral"  position  (e.g.,  midline).     There  were  6  trials, 
evenly  divided  so  that  the  participant  was  asked  to  focus  the  LBI  on  each  card 
3  times.     The  experimenter  recorded  whether  or  not  the  participant  looked  at 
the  correct  card. 

Step   II:     The  experimenter  held  up  two  7"  x  9"  Peabody  cards  (about  18"  from 
the  participant),  named  the  item  on  one  card  and  asked  him/her  to  choose  between 
the  two  cards.     The  participant  was  instructed  to  hold  the  LBI  on  the  specified 
card  for  2  seconds.     The  6  trials  were  set  up  so  that  the  participant  was  to 
focus  on  the  card  to  the  left  3  times  and  the  card  to  the  right  3  times  in  ran- 
dom order.     Correctness  or  incorrectness  of  choice  was  recorded. 
Step  Ml.     The  target  card  was  held  ..pproxi ma te  1  y  1 8"  in  front  of  the  partici- 
pant who  was  asked  to  focus   the  LBI  on  the  "bullseye"  in  each  circle  and  hold 
it  there.     The  diameter  of  the  smallest  circle  in  which  the  participant  could 
hold      e  LBI. steadily  for  3  seconds  was  recorded.     Thus   if  he/she  was  unable  to 
focus  within  the  1"  circle  ("bu  1  1  s.-ye")  but  could  hold  it  within  the  3"  or  5" 
circle,   that  diameter  was  recorded.     The  participant  was  asked  to  focus  on  each 
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of  the  nine  circles   in  random  order,  so  that  he/she  was   required  to  move  hori- 
zontally, vertically,  and  diagonally  across  the  card.     The  first  3  trials  were 
cnn*.  iiUTfd  "[H'^JCtico"  ^ind  only  the  data  from  the   last  6  was  analyzed.     If  the 
partici|)jnt  was  unable  to  get   to  a  particular  circle,  or  could  not  keep  the 
LBI   within  even  the  3"  perimeter,   this  was  recorded  as  "none"  on  the  data  sheet. 
Step  IV:     The  participant  was  asked  to  respond  to  8  questions  about  the  LBI 
using  his/her  usual  communication  mode.     The  questions  were:     l)     Is  the  LBI 
comfof  tc)b  1  e? ,   2)    Is   it  hard  to  tell  where  the  light   is  going?,  3)     How  long  can 
you  wear   it  before  it  bothers  you?,  ^)     Does   it  help  with  school  work,  talking 
to  people,  who?,   5)     Is   it  easy  to  use?,   6)     Is   it  hard  to  use?,  7)     What  don*t 
you   like  about   it?   (Color,   size,   style)  and  8)     What  do  you  like  about  it? 
(Color,  size,  style) 

Resu  1  ts 

Of  the  six  participants,  all   responded  correctly  across  the  6  trials  in 
Step  I   and  Step  II,  although  the  amount  of  time   it  took  for  each  participant  to 
choose  varied-     Two  of  the  six  participants  were  able  to  respond  and  choose  the 
cards  almost  immediately,  while  the  other  four  took  anywhere  from  about  3  to  5 
seconds.     All  were  eventually  able  to  move  the  LBI   to  the  designated  location 
and   focus   i  t  there. 

In  Step  III,  at  least  2  subjects  were  able  to  hold  the  LBI  within  the  1" 
circle  across  all  6  trials.     For  a  further  breakdown  of  this  step,  see  Table 
1   and  F  i  gure  2 . 
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Circle  Location 
A 


TABLE  I 
Data  for  Step  III 

Di  anieter 


1" 
3" 
5" 
none 

1" 
3" 
5" 
none 

1" 
3" 
5" 
none 

1" 
3" 
5" 
none 

1" 

3" 

5" 
none 

1" 

3" 

5" 
none 


fj  Of  Subjects  Able  To 
Focus  LB  I  For  3  Sec 
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Figure  2.    Location  ,af  Circles  on  Target  Card 
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In  the  final   step  the  subjects  were  asked  about  their  experience  with  the 
LB  I  :     1.     Six  oUl  of  6  reported  that   it  was  comfortable. 

2.  Three  out  oT  6  said  it  was  hard  to  tell  where  the  light  was  going. 

3.  The  average  amount  of  time  a  subject  said  he  could  wear  the  LB  I 
before  it  bothered  him  was  20  minutes. 

^.     Two  out  of  6  said  it  would  not  help  them  with  school  work,  talking 
to  peop 1 e ,  etc. 

5.  Six  out  of  6  indicated  the  LBI    is  easy  to  use. 

6.  Two  out  of  ,6  said  color  was  OK,  but  they  would  prefer  something 
different.     An  additional   comment  was  that   the  battery  should  be 
charged  at  least  twice  a  week. 

7.  Two  out  of  6  did  not   like  the  size.     (They  wanted  it  smaller,  if 
poss  i  bl e. ) 

8.  Two  ouL  of  6  did  not   like  the  style. 


Although  time  from  response  to  focus  on  target  varied  and   it  sometirres  took 
a  great  effort  to  get  the  Lb!   to  the  desired  location,  all   subjects  felt  the 
LBI  was  comfortable  and  over  GOZ  felt   the  LBI  would  help  them  in  at  least  one 
situation.     There  are  various  other  factors  which  could  affect  LBI   use.  An 
individual  with  asymmetric  tonic  neck  reflex,  head/chin  drop,   limited  range  of 
nicUion  for  head,  etc.  would  probably  not  be  a  suitable  candidate  for  a  Light 
Beam  Indicator.     The  message  receiver  should  also  be  aware  of  "false"  or  "mis- 
taken" positives  where  the  user  pauses  to  rest  while  scanning  or  drops  his  head, 
etc.     The  receiver  may  mistake  the  object,  phrase,   letter  etc.  where  the  LBI 
is  pointed  during  rest  as  that   item  which  the  user  wishes  to  communicate. 
One  way  to  overcome  this   is  to  have  a  separate  yes-no  arrangement  to  verify  the 

accuracy  of  the  message.     Another  alternat;ive  would  be  an  amount  of  time  (e.g., 

\ 

3-^  seconds)  agreed  upon  previously  to  use  as  the  criterion  for  "selecting"  a 


D I scus  s  i  on 


message . 


When  dealing  with  a  large  target  area  such  as  the  14"  x  22"  white  cards 
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or  Peabody  <ards,  the  subjects  had  little  or  no  difficulty.     However,  when 
required  to  focus  in  a  smaller  area,  such  as  a  1"  circle,  some  subjects  experi- 
enced trouble  both  in  getting  to  the  circles  and,  once  there.   In  holding  the 
LBI  steady  within  any  but  the  largest   (5")  circle.     Communication  boards,  prac- 
tice target'3,  etc,  would  need  to  be  adapted  accordingly. 

All  of  the  clients   interviewed  reported  that  the  light  beam  indicator  was 
easy  to  use  and  comfortable.     They  indicated  that  the  LBI  could  be  used  comfor- 
tably for  an  average  of  20  minutes.     Of  the  six  subjects  i  n  terv  i  ewed ,  67'>^  stated 
that  the  LBI  would  be  hel^jful  with  school,  work,  and  other  communication  settings 

The  size  and  style  of  the  LBI  was  not  satisfactory  to  33%  of  the  subjects. 
A  color  change  was  suggested,  with  blue  being  the  most  requested  alternative. 
A  predominant  complaint  wlth^the  LBI  was  that  subjects  found  it  difficult  to 
tell  where  the  light  was  going.     This  complaint  wai.  registered  by  SOt  of  the 
subjects  and  nay  or  may  not  be  d^e  to  the  parallax  problem  discussed  under  the 
Human  Factors  section  of  this  evaluation.     We  propose  that  this  difficulty  is  a 
major  concern  in  initiating  a  training  program  for  those  us i ng  the  LBI. 

Tra I ning  Suggestions 

After  consulting  with  speech  pathologists,   physical  and  occupational  thera- 
pists,  teachers  and  others  who  are  familiar  with  this  device,  a  list  of  training 
impediments  and  possible  solutions  was  compiled.     Three  rough  categories  emerged 
which  may  affect  the  structure  of  an  LBI   training  program.     These  were:  the 
configuration  of  a  training  target,   the  LBI  output,  and  the  training  program 
itself. 

Wi):h  regard  to  the  target,   it  should  be  dark  to  show  the  light  clearly  and 
large  so  the  1  ight  does  not  "get   lost"  in  the  environment.     At  first   it  should 
be  close  so  the  user  can  focus  on  It  easily  and  obtain  precise  feedback  as  to 
the'  beam's  location.     It  is  suggested  that  the  target  be  placed  directly  in  or 
on  a  piece  of  cardboard  or  similar  structure  rather  than  protruding  or  sitting 
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^  '''"""^        a  background  material.     We  have  found  that  a  novel   s  t  i  mu  1  us- target 

cii>iHVH-s  l(i  be  more  effective  in  training  than  a  simple  picture  or  word  target. 
A  bl,.ck-l  i.KHl  box  wilh  a  photo  cell   inside  to  set  off  a  buzzer  is  an  example  of 
o  novel   btimulub  ro  be  used  in  training.     The  d I f f I cu 1 ty  wl th  this   Is  that  It 
Mujsi  bo  constructed  by  the  trainer.     Several  photo  sensitive  toys  are  commer- 
cially available.     One  such  toy   is  a   light  activated  turtle.  , 

Another  area   to  be  considered  when  training  someone  to  use  the  LB  I   Is  the 
device  o.itput.     The  LB!   beam  is  sometimes  faint  or  not  sharply  defined.  To 
remedy   this   it  may  be  helpful    to  dim  the  lights   In  the  c'.assroom.  Depending 
nn  how  the  LSI   Is  focused  the  expected  circular  beam  output  may  be  Instead  an 
illuminated  image  of  the  filament   (a  "s pr I ng- 1  I ke"  Image).     This  can  be  reme- 
diated by  rotating  the  light  bulb  housing  (it   Is  necessary  to  first  loosen  the 
^  alien  bolt  or  screw  holding  the  light).     A  drawback  reported  by  some  of  our 

professional   contacts  indicates  that  some  users  visually  "fix"  on  the  light 
output  and  are  then  unable  to  use  it  to  make  choices.     At  this  time  we  have  no 
suggestions  for  addressing  this  drawback.     Another  potential  drawback  of  the 
device  output  reported  by  professionals   is   that  If  there  are  several  students 
using  LBI's  simultaneously   it   Is  difficult  to  distinguish  "who  Is  pointing  at 
what."    One  possible  way  to  overcome  this   Is  to  alter  the  focus  or  Intentionally 
create  the  Image  of  the  filament  on  one  user's  LBI.    We  have  also  experimented 
with  colored  gels   llkr  those  used  on  theatrical    lighting  equipment.     Very   1 Ight 
colors  do  not  shov.   .p  and  dark  colors  rnoxe  the  1  !  gh  t  d  I  f  f  I  cu  1 1  to  see.  Colors 
of  medium  saturation  do  change  the  color  of  the  light  beam  and  can  be  toed  at 
short  distances,   such  as  a  few  feet.     Beyond  that  the  beam  fades  evidently  due 
to  the  diffusion  caused  by  the  colored  gel.     Another  possibility  for  dlstin- 
^  guishlny  among  users   Is   to  cut  a  small   cardboard  or  tagboard  template  just  slightly 

larger  than  the  circumference  of  the  lens  on  the  outside  of  the  llghtbeam.  A 
different  shape  may  be  cut  for  each  user.     The  tagboard  Is  then  pushed  against 
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the  lens  from  the  outside  and  stays  in  due  to  a  pressure  fit.  The  actual  shdpe 
will  show  up  at  c  short  distonce  of  about  a  foot.  Beyond  that,  it  simply  shows 
up  as  a  smaller  lightbeam.  With  a  combination  of  these  ideas,  groups  of  light- 
beams  can  be  used  and  be  distinguished  from  each  other 

Professionals  familiar  with  the  LB  I  have  suggested  that  a  way  to  facilitate 
training  is   to  make  it  as  enjoyable  as  possible.     For  example,  a  game  format 

could  be  utilized  during  the  initial    training  stages  to  stimulate  interest  and 

p 

motivation,   i.e.,  tracking   ("chasing")  a  toy  target  with  the  light  beam,  etc. 
However,   if  reflexive  behavior  is  a  concern,  e.g.,  "startle  reflex",   it   is  ad- 
visable to  keep  the  tone  of  the  instructors  voice  an     the  game  itself  as  calm 
as  possible.     Reflexive  behavior  can  affect  the  accuracy  of  the  trainee's  re- 
sponse as  well   as  cause  him/her  to  "lose"  the  beam  in  the  environment.     It  is 
helpful   to  be  aware  that  head  drop  can  influence  the  trainee's  performance. 
T!erefore,   it  may  be  beneficial   to  provide  a  support  or  to  adjust  the  target  to 
compensate. 

Configuration  of  a  training  target,  the  LBl  output,  and   initiating  training 
are  by  no  neans  the  only  considerations   in  establishing  a  complet*    i.BI  training 
program.     These  three  factors  were  highlighted  during  our  evaluation;  future 
eval ua t ions  shoul d  reveal  additional    training  impediments  and  provide  possible 
solutions  to  overcome  them.     Other  factors  which  rr.cy  prove  to  be  important 
training  considerations   include:     generalizing  from  the  game  context  to  a 
communication  context,  control  of  the  light  beam  when  focusing  in  successively 
smaller  target  areas,  etc. 

Summary 

The  LBl   is  a  relatTve'y  low  cost,  simple  pointing  aid.     The  available  ad- 
justments provide  flexibility  in  both  fitting  of  the  LB)   to  the  user's  head  and 
in  the  size  and  direction  of  the  light  spot.     The  use  of  standard,  readily 
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civaildble  pans  facilitates  maintenance.     The  use  of  these  parts  for  other 
tlun  thiMr   intended  ubc  does   result   in  some  erratic  behavior. 

Focus  inq  on  ic^rec'ts  of  less  than  5"  diameter  requires  pract'-e  for  most 
[)hysicdliy  disjbled  users.     This  restraint   Is  readily  reTOved   in  most  users 
viiter  traifii^.g.     Unpracticed  users  can  easily  point  to  one  of  two  widely  spaced 
'...ords  an  j  'ocate  the   light  beam  inside  a  5"  circle. 

Truifilng  can  be  facilitated  using  light  activated  toys  or  other  "games" 
I.)  ht  I  p  the  user  develop  skills.     The  overall   construction  and  appearance  of  the 
4.  B  i  <•  r-.»       1 1  s factory  . 
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P.O.  Box  5157 


i  JIM'S  IKSTRUOT  IWUF/CTURING.  INC. 


James  C,  Rogers 
Coral  vine,  Iowa  52241  


Phone  319-351-3429 

April  13,  1982 


Albert  M.  Cook,  Ph.D. 

Director,  Engineering  Services 

Assistive  Device  Center 

California  State  University,  Sacramento 

600  J  Street 

Sacramento,  California  95819 
Dear  Dr.  Cook: 

Thank  you  for  your  evaluation  of  the  Light  Beam  Indicator  (LBI),    I  have  reviewed 
the  satisfactory  evaluation  and  wish  to  relate  my  conments  and  planned  improvements. 

1  The  power  pack  and  power  pack  holder  will  no  longer  be  used.    It  will  be  changed 
to  a  3  D-cell  rechargeable  unit.    If  the  D-cells  in  the  LBI  discharge  while  the 
unit  is  in  use,  it  recharges  itself, 

2  An  outlet  will  be  added  for  a  remote  on/off  switch  which  will  allow  the  user  to 
switch  the  unit  on  and  off  whenever  desirable.    Two  LBI  units  in  Iowa  are  using 
the  remote  switches.    One  person  uses  a  switch  that  is  placed  by  his  hand  so 
that  wj-th  little  effort,  he  can  turn  the  unit  on  and  off.    The  other  person  has 
a  paddle  switch  embedded  in  the  headrest  of  his  chair.    With  a  very  slight  move- 
ment of  the  head,  he  can  activate  the  unit  which  is  padded  with  rubber  and 
encased  within  the  covering  of  the  chair     This  double  covering  is  cnfortable 
and  will  not  injure  the  user  if  sudden  movements  are  exhibited. 

3,    The  socket  for  the  Disston  Power  Pack  will  no  longer  be  used.    This  eliminates 
the  socket  from  coming  loose  from  the  box, 

4     The  head  gear  has  been  improved.    The  knob  has  been  removed  from  the  back  and  a 
snap-attached  Velcro  and  elastic  band  has  been  added.    The  addition  of  several _ 
snaps  on  the  headband  provides  for  easy  adjustment,  depending  on  the  size  of  the 
user's  head,  " 

5.    I  am  in  the  process  of  designing  smaller  and  lighter  weight  units.     One  planned 
/    improvement  will  feature  a  ball  socket  for  additional  movement. 

Thank  you  for  your  evaluation  of  the  Light  Beam  Indicator.   You  have  been  very  helpful 
in  pointing  out  features  that  need  improvement.    I  will  be  most  happy  to  keep  you 
informed  on  the  new  designs  and  will  send  any  items  to  you  upon  request. 

Sincerely, 
James  C.  Rogers 
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EVALUATION  OF  SHARP  MEMOWRITER 


/ 


Technical  Eval uation 
Manufacturer : 
Di  stributor : 
Model  Evaluated: 
Serial  Number: 
Weight: 
S  i  ze : 


Control ler : 
Output: 


Power  Source: 


Case : 


Sharp  Corporation 

Local  area  Sharp  distributor 

EL-7000 

101 1539Y 

0.8  lb.    375  gms. 

Overall:  inches  x  3  3/^  inches  x 

li  inches 

19.7  cms.  X  .95  cms.  x  3-1  cms. 

Alphabet  keys:     i  inch  x  1/8  inch 
.6^  cm.  X  . 32  cm. 

Number  keys:     i  inch  x  3/16  inch 
.6^  cm.  X  .^8  cm. 

Alphabet  keys  arranged  in  a  typewriter 
fash  i  on 

Number  keys  are  arranged  in  standard 
compu  ta t i on  f a sh  i on 

Custom  microcomputer  with  associated 
input/output  memory  and  interface  circuitry 

Liquid  Crystal  Display  (LCD) 
i  inch  X  1/8  inch  characters 
.64  cm.  X  .32  cm. 

Column  impact  printer 

1/8  inch  X  1/16  inch  characters 

.32  cm.  X  .16  cm. 

Paper  roll    ^*^3/^  inches  wide 
k.kS  cms .  wide 

k  rechargeab le  n  i  eke  1  cadmi  um  bat  ter  i  es 
#NR-AA  at  1.2  VDC  each 

(Total  k.S  VDC)  at  1.91  watts  for  ^50  mA 
hours     (Ac  Adapter  EA-llE) 

Plastic  with  protection  shield  to  ground- 
electro-static  charge  to  protect  MOS 
ci  rcu i  try 


Operator  Adjustments: 


MODE:    Computation  typing 
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Options:  Keyguard  and  mounting  assembly  availabl 

from :     Zygo  I ndus t r  i  es 
P.  0.  Box  1008 
Portland,  Oregon  97207 

Enlarged  keyboard  available  from: 
Prentke-Romi  ch  Company 
Romich  Beery  Bayer 
R.D.2,  Box  191 
Shreve,  Ohio  AA676 
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External  Construct  ion 

The  Sharp  MenK)writer  is  dt^-signed  to  include  column  printing,  transient 
visual  display,  calculator  functions  and  message  memory  in  a  compact  hand  held 
device.     The  printer  is  an  impact  dot  matrix  type,  utilizing  an  inked  ribbon 
cartridge  and  adding  machine  type  paper.     The  display  is  a  ten  character  liquid 
crystal   type  (LCD).     The  keyboard  allows  alpha-numeric  input.     The  alpha  keys 
are  arranged  in  a  standard  typewriter  fashion.     The  numeric  keys  are  to  the 
right  of  the  alphabet  keys  and  are  arranged  in  an  adding  machine  fashion.  The 
word  memory  will  store  120  characters  in  up  to  eight  locations. 

Internal  Construction 

The  Sharp  Memowriter  (Model  El-7000,  serial   number  O1O0539Y)   is  disassem- 
bled by  removing  three  screws  and  using  a  twisting  motion  to  dislodge  six 
locking  tabs.     The  device  then  falls  into  two  main  parts.     One  part  contains 
the  keyboard,  display  (LCD),  suppo rt  el ect ron i cs  for  keyboard  and  display,  and 
central  processor  unit   (CPU)/memory  circuitry.     The  other  part  contains  the 
printer  and  its  electronic  control   circuitry,  and  the  nickel   cadmium  batteries 
(four  batteries,  type  NR-AA,   1.2  volt  DC,  ^50  mA  hour)  and  its  charging  cir- 
cui  try . 

The  liquid  crystal  display,  keyboard,  computer  and  support  circuitry  are 
all  on  one  printed  circuit  board.  Should  an  error  or  problem  develop  in  one 
of  these  modules  only  that  module  need  be  replaced.  There  are  six  integrated 
circuits,  and  about  two  dozen  discrete  components  on  this  PC  board.  Most  of 
the  electronic  circuitry  is  in  integrated  circuit  packages  of  the  LSI  variety 
and  they  are  soldered  in.  As  a  result  of  this,  the  boards  should  be  replaced 
as  a  whole  if  there  is  a  problem. 

The  printed  circuit  boards  have  a  very  small  number  of  post  production 
modifications.     These  should  not  cause  any  problems.     The  layout  and  general 


construction  of  this  device  appear  to  be  well  thought  out  and  well  constructed 
for  use  as  a  portable  communication  aid. 

The  ()rii)L(*r  is  de t achal)  1  e  and  can  be  completely  removed  for  maintenance 
or  ro[)  I  accdien  L  by  desoldering  its  flat  cable.  Thi*^  -^ild  be  done  by  service 
persons  only. 

The  batteries  are  oldered  inside  of  the  device.  As  a  result,  the  user 
only  needs  to  charge  them.  Should  a  problem  develop  in  the  batteries  the  unit 
would  have  to  be  sent  in  to  be  repaired. 


that  -ome  non-speaking  indivuduals  may  use  t.    s     :vice  as  a  communication  system. 
Since  this  latter  purpose  was  not  the  original   intent  of  the  manufacturer,  this 
section  of  the  report  should  be  viewed  as  judgments  regarding  the  potential 
suitability  of  the  EL- 7000  for  disabled  users  and  not  an  evaluation  of  the 
device  per  se. 

The  keyboard  arrangement  of  the  alphabet  is  that  of  a  typewriter.  For 
users  familiar  with  a  typewirter,  the  letters  will  be  easy  to  find.  The  EL- 
7000  is  capable  of  two  kinds  of  output.  One  is  a  dot  matrix  liquid  crystal 
display  (LCD)  producing  easily  readable  characters  including  punctuation  and 
special  symbols,  This  display  can  be  seen  clearly  under  a  range  of  lighting 
conditions   including  direct  sunlight. 

The  EL-7000  also  contains  a  column  printer.     Its  blue  ribbon  dot  matrix 
letters  and  characters  are  printed  on  white  paper.     The  printed  output  is 
relatively  understandable  although  not  as  legible  as  the  LCD.     The  printer  will 
print  up  to  16  characters  in  a  line;  the  17th  character  will  appear  on  the  next 
line.     The  system  does  not  automatically  break  up  lines  at  appropriate  places, 
such  as  between  words.    A  dot  is  printed  alongside  the  l6th  character  of  the 


Human  Factors 


The  Sharp  Memowritet   EL-7000  was  desio    d  as  a  pocket-sized  writing/ 


printing  device  with  calculator  functions 


^Sle-bodied  users.     It  is  possible 


LCD.  Users  anticipating  the  end  of  the  line  by  attending  to  the  little  dot 
can  employ  the  "return"  function  to  start  a  new  line  to  avoid  this  problem. 

There  are  two  different  kinds  of  menxDry  capability  possessed  by  the 
EL- 7000.     One  is  an  Input  Buffer  Memory  which  is  automatically  brought  into 
operation  during  ordinary  message  construction.     This  memory  can  accept  a 
maximum  of        characters  or  symbols.     Upon  reaching  thi;;  maximum,  the  message 
must  either  be  printed  or  the  display  cleared  before  the  device  will  register 
any  more  characters.     Editing  a  message  contained  in  the  buffer  memory  is 
possible  through  the  use  of  the  cursor  movement  keys,  allowing  the  user  to 
pinpoint  the  error  and  writer  oVer  it  with  the  correction. 

A  second  memory  is  called  a  Word  Memory.     It  can  hold  up  to  120  charac- 
ters organized  in  up  to  15  separate  locations.     Each  such  message  location  is 
stored  and  retrieved  with  a  one  character  code  selected  by  the  user,  and  each 
can  be  separately  erased  and  reprogrammed .     The  steps  required  to  store  a 
message  are  straight-forward  and  insure  that  messages  not  intended  for  storage 
will  not  be  accidentally  stored.     A  "list"  function  permits  the  user  to  review 
the  stored  messages  when  desired.     These  messages  will   remain  intact  when  the 
device  is  turned  off. 

Replacing  the  paper  tape  roll  and  the  cartridge  ribbon  is  remarkably  sim- 
ple.    In  replacing  the  paper  tape,  the  user  must  insert  the  edge  of  the  paper 
into  a  slot  and  press  the  "advance  paper"  key;  the  device  then  mechanically 
feeds  the  paper  through  the  printing  mechanism.     The  cartridge  ribbon  requires 
light  pressure  on  one  edge  to  be  released  from  the  device  and  the  new  one  sim- 
ply snaps  into  place. 

The  Operator's  Manual  accompanying  the  EL-7OOO  provides  comprehensive 
coverage  of  all  aspects  of  the  device.     It  includes  step-by-step  instructions 
for  each  function  of  the  Memowriter  with  generous  use  of  illustrations  to 
supplement  the  written  material.     We  found  the  instructions  to  be  clear  and 
wel 1  presented . 
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Usors  of  the  El-7000  must  possess  a  certain  set  of  skills  in  order  to 
opcMMte  Uic  device.     Because  the  vevice  is   intended  to  be  hand-held,  the  key- 
l)oard  and  its  keys  are  on  a  relatively  small  scale.     The  potential  user  must 
therefore  exhibit  sufficient  fine-motor  resolution  to  effectively  manipulate 
the  keys.     Reasonably  good  visual  acuity  is  also  necessary,  not  only  to  read 
the  LCD  but  also  the  printed  output,   the  small   letters/symbols  on  the  keys,  and 
the  symbols/commands  contained  in  the  shift  function  which  are  written  above 
the  respective  keys.     Since  the  device  is  similar  to  a  typewriter,  candidate, 
ust^rs  niust  have  functional  spelling.     An  understanding  of  the  principle  of 
encoding  is  a  prerequisite  to  using  the  word  memory. 

Overall,   the  EL-7OOO  appears  to  be  a  well  designed  device  and  is  an 
appropriate  augmentative  communication  system  for  a  segment  of  the  non-speaking 
popul at  i  on . 


Methods  - 

Subjects .     Subject  #1   is  a  12  year  old  male  diagnosed  as  having  cerebral  palsy. 
He  is  ambulatory  with  assistance  and  holds  on  to  his  wheelchair  from  behind  to 
steady  himself  when  he  walks.     He  has  some  control  over  each  hand  and  arm,  al- 
though the  left  hand  seems  to  have  the  most  strength  and  freedom  of  movement. 
He  has  no  intelligible  speech  and  currently  uses  a  Sharp  Memowriter,  along  with 
a  Speak  and  Spell   to  communicate  in  his  home  environment.     In  class  he  uses  an 
alphabet  communication  board  and  typewriter.     He  has  spelling  skills  above  the 
second  grade  level. 

Subject  ft!  is  an  I8  year  old  male  with  athetoid  cerebral  palsy.     He  uses 
an  electric  wheelchair  which  he  controls  with  a  joystick  using  his  right  hand. 
Although  he  possesses  some  grasp  control  with  both  hands,  his  voluntary  control 
of  the  head,  neck,  and  shoulders  makes  his  head  the  most  appropriate  interface 
site  for  a  communication  device.     He  currently  uses  a  yes/no  head  nod,  gestures. 
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a  headpointer  with  an  electric  typewriter  and  a  Light  Beam  Indicator  with  various 
communication  boards  containing  words,   letters,  and  numbers.     His  speech  is 
intelligible  only  to  family  members.     The  subject  appears  to  understand  most  of 
what  he  hears  and  responds  appropriately  when  allowed  by  his  physical  limitations 

Subject  HI  is  a  1^  year  old  male  with  a  diagnosis  of  spastic  athetoid 
quadriplegic  cerebral   palsy.     He  uses  an  electric  wheelchair  with  a  joystick 
control  and  has  some  control  over  both  of  his  arms  and  hands,  although  he  pre- 
fers to  use  his  left  hand.     His  reading  and  spelling  skills  are  somewhat  above 
the  fourth  grade  level.     He  uses  a  typewriter,  speech.  Sharp  Memowr  i  te.-- .  and 
headpointer  to  communicate  at  school.     At  home  he  uses  his  Memowriter,  facial 
expression,  pointing,  speech,  and  typing.     He  uses  the  Sharp  primarily  while 
sitting  on  the  floor.     His  speech  is   intelligible  mostly  to  those  who  are 
familiar  with  him,  but  he  can  make  himself  understood  to  others  if  they  listen 
careful  1 y , 

Subject  ttk  is  an  18  year  old  female  with  mild  cerebral   palsy  which  has 
rendered  her  speech  intelligible  only  to  those  who  are  very  familiar  with  her. 
She  is  ambulatory  with  most  of  the  impairment  concentrated  in  her  fingers  and 
the  muscles  of  her  tongue  and  soft  palate.     She  has  control  of  each  arm  and 
hand,  and  prefers  to  use  her  right  hand.     She  is  reading  and  spelling  at  approxi- 
mately the  second  grade  level  and  uses  a  Phonic  Mirror  HandiVoice  110,  signing, 
f i ngerspel 1 i ng  ,  and  speech  to  communicate. 

Subject  #5  is  a  \k  year  old  male.     Mild  cerebral   palsy  has  resulted  in 
speech  which  is  intelligible  only  to  those  who  are  familiar  with  him.     The  sub- 
ject is  ambulatory  with  control  over  both  arms  and  hands,  although  use  of  the 
right  side  is  considerably  weaker.     He  possesses  reading  and  spelling  skills  at 
approximately  the  third  grade  level  and  uses   letters  and  words  as  his.  primary 
symbol  system.     Currently,  the  subject's  educational  and  communication  needs 
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tu-e  facilitated  by  an  electric  typewriter,   the  Sharp  Meii>owr  i  ter ,  a  communi  ca- 
tion hoiiii),  and  some  sf^eech. 

r  i  i)  I  s  :       Shai"p  MeiDOwriter 

De  tachab I e  Keygua  rd 
Penc  i  1 
Headpoi  n  ter 

Procedure :  Clinical  trials  were  divided  into  three  sections:  Set-up  and  Explan- 
ation, Device  Use,  and  User  Comments, 

Set~Up  and  Explanation.     During  this  section,  the  physical  site  (e.g.,  hand  or 
head)    tor    interfacing  the  '^harp  was  determined,  along  with  whether  the  subject 
needed  a  keyguard  and/or  pointing  implement   (such  as  a  pencil  or  headpointer) 
to  ube  the  device.     Next,   functions  of  the  Sharp  (on/off,  print,  paper  advance, 
shift)  were  demonstrated  and  the  subject  was  encouraged  to  learn  each  function. 
Device  Use.     During  this  section,  the  subject  was  presented  with  8  second  grade 
1  eve  1  wo rds   (at ,  will,  me ,   the ,   it,   ran ,  come ,  and  top)  one  at  a  time  and  asked 
to  spell   each.     The  number  of  errors  and  the  time  taken  per  word  were  recorded. 
The  subject  was  also  shown  how  to  backspace  and  change  or  correct  a  letter  on  a 
word,   then  asked  to  do  this.     Next,  the  memory  function  of  the  Sharp  was  demon- 
strated,  then  the  subject  was  requested  to  insert  a  message  in  the  memory,  clear 
the  device  and  retrieve  the  message.     Finally,  the  subject  was  asked  to  change 
the  paper  on  the  Memowriter,  after  this  procedure  was  explained  by  the  experi- 
menter . 

User  Comments.     In  this  section  of  the  clinical   trials,  the  subject  was  encouraged 
to  provide  feedback  about   the  device  in  the  form  of  ratings  and  comments.  He/ 
she  rated  the  visibility  of  the  keys,  the  *'upper  case'*  symbols  accessed  by  the 
shift  functions,   the  LED  display  and  the  print  on  the  tape.     The  rating  options 
ranged  from  seeing  the  item  "very  well"  to  not  seeing  it  at  all.     Subjects  were 
also  asked  if  they  liked  the  keyboard  arrangement;   if  the  keys  were  easy  to  use; 
what  features  they  liked  best,   least,  or  would  change;  where  the  device  might 
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be  helpful   (e.g.,  home,  school,  talking  with  people,  anywhere  else).     In  addi- 
tion, they  were  asked  if  they  felt  they  needed  a  K.^.y^uard  or  pointing  implement. 


Resu 1 ts 


Three  out  of  the  five  subjects  used  their  hands  to  access  the  Sharp.  One 
subject  grasped  a  pencil   in  his  hand  to  hit  keys,  while  the  fifth  used  a  rubber- 
tipped  headpointer.     The  subject  who  used  the  pencil  was  also  the  only  subject 
who  used  a  keyguard.     (One  subject's  fingernails  were  too  long  and  the  keyguard 
interfered  with  her  use  of  the  device.     The  tip  on  the  headpointer  was  too  large 
to  allow  that  user  access  to  the  keys  through  the  keyguard,  although  the  keyguard 
might  have  facilitated  his  use  of  the  device.)     The  subject  using  the  headpointer 
was  unable  to  turn  the  Sharp  on  and  off,  and  one  subject  could  not  perform  (or 
did  not  understand)   the  shift  functions.     All  other  functions  of  the  Sharp  were 
used  by  all   five  subjects.     Table  1   indicated  the  mean  time  per  entry  and  mean 
number  of  errors  per  word  for  each  subject. 


Subject 


Table  1 

Mean  Time  Per  Mean  Number  of 

Entry  (in  Sec)  Errors  Per  Word 


1  5.^*5 

2  17.1?- 

3  8.5() 
A  3 .  2t 


2.12 
.63 

1  .00 
.25 
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All   five  subjects  were  able  to  backspace  and  correct  errors.     All  of  the 
subjects  could  also  use  the  memory  function  after  a  demonstration  and  sometimes 
with  cues  from  the  experimenters.     Only  one  of  the  five  was  able  to  change  the 

paper  independently. 

After  using  the  device,  subjects  were  asked  to  comment  on  various  .features 
of  the  Sharp  by  rating  them  on  a  scale  or  responding  to  questions  about  them. 
One  of  the  five  subjects  reported  that  he  could  see  the  keys  and  upper  case  sym- 
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vtM*y  well;   Lf)ree  out  of  Tivo  could  see  them  well;  and  one  reported  that  he 
could  bcv  Lheiii  OK.     One  subject   indicated  that  he  could  see  the  LED  display  very 
well,  while   two  of  the  five  reported  that  they  could  see  it  well,  and  two  stated 
thcU  the  visibility  of  the  LED  was  OK.     Two  subjects  felt  they  could  see  the  print 
oi\  the  tope  printout  very  well,  while  three  rated   its  visibility  as  OK.     Most  of 
the  subjeclb  liked  the  keyboard  arrangement  and  found  the  keys  easy  to  use.  One 
subject  said  he  would  like  the  keys  arranged  a ) phabet i ca 1 1 y  and  another  felt  the 
keys  were  too  small.     Most  of  the  subjects  felt  the  Sharp  would  be  useful  at 
scfiool  and  at  home.     About  half  of  them  indicated  it  would  be  I'.elpful   for  con- 
versatioti  or  use  in  other  situations,  such  as  in  a  restaurant,  on  a  date,  or  at 
a  care  facility.     Two  subjects  stated  they  could  use  a  pointei*,  while  one  reported 
that  he  preferred  to  use  the  Sharp  with  a  keyguard. 

When  asked  what  they  liked  least,  one  said  he  did  not  like  the  fact  that 
the  shift  function  must  be  depressed  each  time  it  is  used,  and  would  prefer  a 
shift   lock>  much  like  that  on  a  typewriter.     Another  felt  that  the  on/off  switch 
was  too  hard  to  access  and  push  with  her  headpointer.     Finally,  subjects  gave 
feedback  on  what  they  would  add  to  the  Sharp  or  change  about  it.     Among  the 
suggestions  were:     a  clip  or  carrying  pouch  to  attach  the  Sharp  to  a  belt;  more 
functions  on  the  calculator;  make  the  keys  harder  to  push,   thus  giving  more 
tactile  feedback;  make  the  keys  larger  and  space  them  further  apart;  and  make 
the  on/off  button  easier  to  use. 

Summary 

Direct  selection  of  an  alphabet  and  calculator  functions,  coupled  with  a 
printout  and  memory  capacity  make  the  Sharp  a  versatile  device.     A  more  recent  ' 
model,   the  7001,  will   store  up  to  600  characters   in  up  to  kO  separate  locations. 
Both  inodels  are  very  portable.     The  limiting  factor  appears  to  be  the  size  and 
spacing  of  the  keys,  making  it  difficult  for  a  user  who  does  not  have  relatively 
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fine  ino/lor  control.     Because  it  is  alphanumeric,  the  Sharp  provides  an  infinite 
vocabulary,  but  can  be  used  only  by  those  individuals  with  functional  spelling 
skills.     In  general,  our  subjects  responded  favorably  to  the  device. 
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P.O.  Box  1008 
Portland,  Oregon  97207 
Phone  (503)  297-1724 


6   JUL  82 


U(!rmjs  OahlquiBt,  M.S. 
Hi  ()  m  o  cj  1  c  a  1    E  n  cj  i  n  e  e  r 
ASSISTIWL    DEVICE  CENTER 
California   State  UniuerBity 
6fJU{J     J  Street 
Snf  r.'unt'nt  o,  CA 

Snt)  jrtt  :        Shuip  Me  mo  writer   Lvulua^  en 
Dear    l)t; rj ru  s  : 

I  he  reuiew  of  the  Memou/riter  t,eems  ho  be  in  order.  I  have  a  few  suggestive 
commentsonly. 

a)  Ihe   note   about    the   7001    and   its   increased  capPhility   should  precede 
t.  his  review. 

b)  There   was  no  mention   o'^   the   automatic   standby   condition   of  the 
power    supply.        The   unit   goes    ^nto   standby    after    14  minutes   in  order 
to  conserve   battery   power*  find   this  characteristic  sufficient 
to  negate   the   problem  of   the    inacressable  power   switch  (ausuming 

no  need   to  change   node    from    iype   to  Comp). 

c)  This   one    is   a   lonrj     tending    'bugaboo'.        We  should  get    into  the 
habit   of  callir.^   a>:.»/.ices  by   there   proper  name,    and  not  by  the 
manufacturer's   ncun-*        I   would   suggest   Memowriter,    or  EL-7000, 
or   7000,    or   any  other   .a-    ''name   to   ever  using  the  word  "Sharp" 
alone*        Think   of   all    tk":   other   products   they   have  available..**'^ 
etc. 

d)  I    have  never   been  clear   as   to   the   design   direction  ofthese 
Evaluation  Reports.        It   would   seem   that,    if   they   are    to  be  used 
to   provide   selection    information    (like   in  Consumer   Reports),  that 
the   summary   should  precede   all,    the  case  stud  res   and  conclusions 
should   follow,    and  the   technical   information  Je   left    for  last. 

Give  my    regards   to   the   rest   of   the  group. 
Sincerely, 


Lawrence  H.  Weiss 
Pr  es  i  dent 
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ASSISTIVE  DEVICE  CENTER 

SCHOOL  OF  IMOlMiEMMO  ttltl 4B4.Mlt 
CALIFORNIA  STATE  UNIVERSITY.  SACRAMEVyiO 
•000  J  ■TRIIT.  OACIIAMIMTO,  CALIFORNIA  SBOIB 


EVALUATION  OF  THE  EXPRESS  1 
Prepared  by  the  Staff  of  the 
California  State  University,  Sacramento 
Assistive  Device  Center 


March  9,  1982 
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K  CIINICAL  I- VALUATION 


D  i  s  t  r  i  bu tor : 
Modo  1  s  tva  I  Lia  led  : 


We  i  (jiu  : 


S  i  ze : 


( nter  faces : 


Prentke  Romich  Company 
R.  D.        Box  191 
Shreve  ,  Oh  io  ^'46/6 

Contact  Manufacturer 

Express  1   (S/N  I8A)  , 
Tongue  Swi  tch  (TS-2) 
Pneumatic  Switch  (PS-2) 
Arm  Slot  Control  (ASC-5) 
Joystick  (JS-^) 
Manual  Pointer  (MP-1) 
Optical  Headpointer  (OP-1) 

Express  1 ;     5  lb,  (2.2Akg) 

TS-2:     0.1   lb.   (0.05  kg) 

PS-2:     2. A  lb.   (1  .08  kg) 

ASC-5:     2.A2  lb.   (1 . 1  kg) 

JS-A:     1.2  lb.    (0.5^  kg) 

MP-1 :     0.33  lb,   (0.15  kg) 

Gooseneck  (TS-2,  PS-2):     1 .76  lb.   (.8  kg) 

OH-1  :  .  Headmounted  detector  0.1  .lb.   (0.-^5  kg) 

Express  1 :     1^"  x  I8"  x  3  3/8" 
TS-2:     3  3/A"  x  1   15/16"  x  15/16" 
PS-2:     A  11/16"  X  2  9/16"  X  1  9/16" 
ASC-5:     l8i"  X         X  3  1/8" 
JS-^:     Base  -  7"  x  7"  x  1  3/^" 

Stick  -  1  7/8"  (length),   11/16"  (ball 

di  ameter ) 
MP-1 :     5"  X  2  7/8"  X  1  7/8" 

Diameter  of  PVC  Pipe  3/^" 
OH-1:     2  3/A"  long  x  i",  diameter  (detector), 

5i"  diametei    (headstrap)  56"  cord  length 

TS-2;  Tongue  Switch  may  be  activated  by 
tongue,  nose,  chin,  cheek,  or  slight  finger 
movement.     Switch  extends  1"  from  mounting 
box.     Can  be  attached  to  gooseneck  (19") 
for  mounting. 

PS-2;  Pneumatic  Switch.     Blowing  activates 
one  switch  and  sipping  activates  the  second 
switch.     Can  be  attached  to  gooseneck  con- 
taining tube  for  pneumatic  connection. 
ASC-5;  Arm  Slot  Control   -  five  switches  per- 
mit directional   scanning  an^d  can  be  activated 
by  gross  arm,  hand  or  foot  movement.  Switch 
size  Is  2"  X  2  7/l6",  with  slot  widths  of 
3  1/8"  (back)  to  2  3/8"  (front). 
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Control ler: 


Output : 


Power  Source: 


Charge  Life: 
Case: 

Operator  Adjustment; 


JS-'*;  Joystick  -  four  switches  permit  dir- 
ected scanning  in  any  one  of  four  directions. 
MP-1;  Manual  Pointer  uses  a  photo  diode 
to  detect  light  from  the  light  emitting 
diodes  (LED)   in  the  Express.    The  handle 
is  made  of  plastic  tubing,  and  it  can  be 
reshaped  to  fit  an  Individual  user. 
OH-1;  Optical  Headpointer;  operates  in  manner 
similar  to  MP~1,  but  is  attached  to  the  head. 


Electronic  integrated  circuits,  RCA 
microprocessor ,  programmable . 
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Strip  printer  (0.2"  letters)  7-segment 
LED  (Light  Emitting  Diode)  display  (four 
0.2"  letters).    The  LED  display  is  tilted 
at  an  angle  of  ^5°  to  the  surface  of  the 
Express.     User  display  panel   is  1"  square 
with  0.1"  high  letters.     Serial  ASCII 
(RS-232C)  output  to  operate  other  systems 
such  as  computers  and  printers.     A  tone 
(Sonalert)   is  also  available  as  an  indi- 
cator of  entry  and  as  an  alarm. 

Rechargeable  batteries  (Nickel  Cadmi  um) 
10  NiCd  rechargeable  batteries  in  main 
ci  rcui  try . 

3  NiCd  rechargeable  batteries  in  memory 
ci  rcui  try . 

Main  circuitry  -  Approximately  12  hours 
Memory  Circuitry  -  Approximately  7  days 

Wooden  frame,  plastic  screen  and  body 

Mode :     Row-co 1 umn  scann  i  ng 

Di  rected  scanni  ng 

Di  rect  selection 
Scanning  Speed:  Row-column  scanning  speed 
ranges  from  over  12.5  seconds  to  less  than 
1  second  per  entry 


Options : 


Apple  Keyboard  Interface 
RS-232C  Adapter 
Television  memory 
^age  pri  nter 

Custom  rrodi  f  ications  by  Prentke  Romich 
i'ompany 
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'.^J.I.l'JllL  .^^^^^^^^^^  I'xpress   1   Is  ciUracti  vtil  y  packogocl  in  a 

pKr.tit.  CiJsr.     Tho  c.p.f  hjs  ijn  .M* r tUujLMUcn t   for  rcpKiCcniiMU  of  overlriys,  t>n(l 
it    is  MK)lik:d  to  allow  for  the  LED  dlsploy  .md  printer.     The  case  is  not  sealed 
cKjijinsi  dirt  or  moibtnre.     The  display  panel  overlay  system  allows  for  cleaning 
of  tfu?  siirf.icc^  witlio.Jt  tlanuK) i  nc)   (he  ovtM'l.iy,   howtwer  ,   there  are  many  comers 
.irul  otIuM-    Mjrfaceb   Ihot  will  collect  dirt,  moisture  and  debris   (such  as  food) 
durinc)  use. 

Intc-M'nal  Const  ruct  ion.     The  Express  1   is  disassembled  by  removing  nine  (9) 
screws  and  nuts  to  remove  the   top  cover.     Modular  construction  is  used  through- 
out   tho  device.     This  sfiould  Facilitate  repair  since  individual  modules  can  be 
repl  aced  wi  thou  t  detailed  electroriic  trouble  shooting  at  the  component  level. 
The  device  has  eight   (8)  basic  modules:     microcomputer  board,  RS  232C  serial 
output  port  (for  connecting  the  Express  1   to  other  electronic  devices  such  as 
printers),  keyboard  display  board,  printer  board,   LED  matrix  (display  panel)^ 
i nd t ca tor/sonal er t   (alarm)   interface  board,  alpha-numeric  display  board,  connec- 
tor interface  board  and  memory  board.     All   but  the  memory  board  are  located  in 
the  case  beneath  the  display  panel.     The  memory  board  is  located  in  a  compart- 
^ent  on  the  bottom  of  the  Express  1.     V/hile  the  modular  construction  is  desirable, 
the  interconnecting  cables  between  modules  are  not  labeled,  and  disassembly/re- 
assembly could  be  impeded. 

The  power  source  is  a  set  of  C  size  nickel  cadmium  (NiCd)   batteries  for 
the  main  electronics.     These  are  readily  available  at  hobby  electronics  stores. 
Silicon  glue  is  used  to  hold  the  batteries  in  place.     This  provides  stability 
for  the  batteries,  but  it  makes  replacement  of  the  batteries  more  difficult. 

Most  of  the  electronic  printed  circuit  boards  showed  post-production 
modifications.     This  could  be  a  problem  during  use  if  there  were  mechanical 
forces  (dropping,  vibration)  applied  to  the  device.     The  post-production  modi- 
fications are  less  mechanically  rigid  than  the  production  methods  of  construction. 
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The  (iv.M.ill    l(-v«'l  of  el  (M  t  roni  c    t       i  c;.it  i  on  w.is  .kUmiimI  o  ,   but   tlu'ic  wl-i  i;  some 
Idc.uion'.  in  which  the  c;  1  (><:  t  roi)  i  c  toiuicc  t  i  ons  wiMu'  not  cue  tii  1  1  y  t.ihi- 1  c.i  t  cd 
(s^lderoil)  .     These  conntic  t  1  ons  could  c.iuse  pioljlciiis  in  llic  •.>.ime  manner'  .r.,  llic 
po5t -product  ion  nod  i  fi  cot  ions  .     One  of  the  cofinectors  in  our  evaluation  unit 
vv.is  .isseinhleil  in  ;i  iiMiiner  that  .il  lowed  bore  wire-.,  to  touch.     This  could,  again, 
cause  problem;;  durinc)  use.     The  location  of  the  imM.uiry  board  on  the  bottom  of 
the  unit  could  result  in  the  collection  of  debris   (drool,  dirt,  dust,  etc.) 
with  prolonged  use. 

The  conditions  noted  above  are  to  be  taken  into  consideration  as  they  can 
potentially  effect  device  life  and  repair.     As  with  any  device,  repair  and 
maintenance  should  be  taken  ioto  ccjns  ideiat  ion. 

Human  Facjoiis 

The  Express  1   is  a  very  flexible  electronic  communication  device,  capable 
-f  being  operated  with  a  variety  of  interfaces  in  several  different  operating 
nodes.     Some  of  its  features,  operating  characteristics,  and  user  requirements 
are  discussed  below. 
Output 

There  are  two  output  forms,  both  employing  standard  orthographies.  One 
is  a  four-character  LED  display,  showing  the  selection  entry.    When  more  than 
four  characters  are  contained  in  a  single  entry  (e.g.,  a  word  or  phrase),  the 
entry  ^moves   in  a  "Times  Square"  fashion  across  the  screen.     The   character  size  is 
readable  by  ablebodied  individuals,  but  may  cause  problems  for  disabled  users. 
Four  characters  is  too  few,  and  the  manufacturer  offers  an  option  of  an  addi- 
tional four  (1»).    We  feel   that  eight  (8)  characters  at  least  should  be  standard. 

The  second  output  form  is  a  thermal  strip  printer.     The  printer  is  rela- 
tively quiet  and  compact.    An  ablebodied  caretaker,  by  observing  the  in-place 
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I'M"'  ^  -n  M  I  t(jr     .Anild  jMohjbly  \>r  to   irr.cil   .1  new  toll  whiiii  fu.:cde<J .  The 

IHintf'.l  i  li.n  ,H  t  i'l  s   I  henr.*' 1  vc.  .Mr  '.(Mncwhiit   sum  1  1  cMhI  j  fiKiyri  I  ("y  i  rw)  (jlass  cover    i  •» 
»ivoil,H)lt'  frcjiii  l.lu'  riuiruif<u:  t  urer  ,     One  troublesome  feature  of  the  printing  system 
is   Ihiit    the  lour  im)M    fccenlly  ()rirutMl  chnr.irters  nrt»  hidden  behind  <^  metnl 
hi)usin*j  lor  prinlt.M  wlrinf).     Sttip  printtM'.  .ilso  hove  the  d  I  sodvant..i(je  of  being 
dilMcuIt   to  |)ut   into  n  f()rnMt  without  much  cutting  and  pasting. 

Voc.ibulory 

Tht   v(>c<ibulary  of  the  b^xpress   1   is  displayed  in  an  8-row  by  l6-column  set 
<>l   '.tju.irrs.     [;<Kh  scjUcirc  represents  four  levels   (layers)  of  vocabulary  items. 
Only  level    1    is  pr  edi?  t  erini  ned  lor  the  majority  of  squares   (i.e.,   has  been  pre- 
programmed by  the  manufacturer);   the  remaining  three  levels  of  these  squares 
CcjM  be  profjrammed  by  the  user.     A  few  of  the  squares  have  their  designated 
function  programmed  on  all   four  levels,  and  cannot  be  reprogrammed  by  the  user. 

Over  lays .     The  8  x  l6  arrays  are  actually  configured  !n  two 
separate  ways.     These  configurations  are  represented  by  two  separate  overlays, 
and  the  one  desired  to  be  used  is  selected  by  a  switch  at  the  side  of  the  case. 
One  overlay  is  called  scanning,  and  that  configuration  is  used  for  the  scanning 
mode.    The  letters  of  the  alphabet  are  arranged  with  frequency  of  use  in  mind 
and  the  whole  set  is  placed  in  the  upper  left  portion  of  the  board.     With  appro- 
priately selected  timing   (see  below),   this  configuration  may  increase  the  rate 
of  character  selection  compared  to  more  traditional   (e.g.,  typewriter)  arrange- 
ments.    It  may  require  some  initial  adjustment  on  the  part  of  the  user,  however, 
to  master  this  arrangement.    A  total  of  ^1  words/phrases  are  preprogrammed  in 
this  configuration  as  well. 

The  second  overlay  is  intended  to  be  used  in  the  direct  selection  mode. 
Here,  the  letters,  numbers,  and  special  characters  are  configured  in  standard 
typewriter  fashion.     The  last  row  has  eight  adjacent  squares  each  devoted  to 
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a  ''space"  function,  mimicking  the  "space  bar"  on  a  typewriter.  This  configura- 
tion contains  13  fewer  preprogrammed  words/phrases. 

It  is  difficult  to  change  overlays.     This  is  not  a  problem  for  single 
users  since  one  overlay  is  normally  installed  and  remains  in  place.  However, 
the  use  of  the  device  in  the  classroom  with  some  sNjdents  using  scanning  and 
some  using  direct  selection  will   require  frequent  changing  of  overlays. 

Programmi  ng .     The  programming  feature  of  this  device  allows  tt)4  user  to 
create  a  customized  vocabulary  for  him/herself.     All   but        of  the  128  squares 
can  be  programmed  three  levels  deep.     Levels  2  and  3  can  accept  up  to  eight 
characters  per  square  while  Level  ^  can  hold  up  to  sixteen  characters  per 
square.     Programming  is   independent  of  configuration,   in  that  if  square  X  is 
programmed  at  Level   1  with  a  particular  message,   it  can  be  retrieved  in  either 
the  scanning  or  direct  selection  mode  from  the  same  physical   location.  The 
steps  to  programming  appear  to  be  simple  and  straightforward.     However,  only 
single  characters  (i.e.,   letters,  numbers,  punctuation)  can  be  programmed  one 
at  a  time;   intact  manufacturer  preprogramir-^d  words/phrases  and  special  func- 
tions  (e.g.,  "faster")  can  not  be  programmed.     As  a  good  safeguard.   Level  1 
preprogrammed  entries  are  immune  from  being  reprogrammed .     On  the  other  hand, 
on  Levelb  2,  3,  and  k  the  Express  1  does  not  inform  the  user  that  a  desired 
location  Is  already  programmed;  thus,  the  operator  may  inadvertantly  replace 
an  old  message  with  a  new  one. 
Selection  Techniques 

One  aspect  of  the  Express   1 's  flexibility  is  that  the  vocabulary  elements 
can  be  selected   in  one  of  three  ways  depending  upon  the  kind^and  amount  of 
motor  control  of  which  the  user  is  capable.     Selection  of  modes  is  accomplished 
by  seven  (7)   small  "dip*'  switches   located  on  the  side  of  the  device.     The  size 
of  these  switches  is  very  small.    This  prevents  inadvertent  adjustment,  but  it 
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also  makes  desired  changes   (such  as  for  classroom  use)  difficult.     It  is  also 
not  obvious  whether  the  switch  is  "opened"  or  "closed".     We  suggest  that 
larger  (e.g.,   ]/k  inch  square)   latching  push-button  switches  be  used.     We  also 
suggest  that  a  reduced  version  of  the  table  on  page  1^  of  the  operator's  manual 
be  placed  close  to  the  mode  selection  switches.     This  would  facilitate  changes 
made  during  classroom  use. 

Pi  rect  Sel ect Ion.     This  selection  technique  requires  that  the  user  directly 
[)oint  to  a  square  in  order  to  activate  it.     Either  a  standard  manual  pointer 
or  an  ofUional  optical  headpointer  may  be  used. 

The  use  of  direct  selection  (using  either  the  hand  held  or  head  mounted 
detector)   requires  very  accurate  alignment  of  the  detector  and  light  in  the 
panel.     The  layout  of  the  overlay  relative  to  the  light  results   in  the  align- 
ment being  over  the  "Level   1"  message  array  even  if  the  entry  is  on  level  2, 
3,  or         We  suggest  that  a  target   (e.g.,  an  "X")  be  placed  in  the  square  so 
the  user  knows  where  to  aim  the  detector  for  a  direct  selection.    Another  problem 
was  that  the  connector  on  the  manual  pointer  (MP-l)  became  disconnected  repeatedly. 

Row- col umn  scann  i  ng .     In  this  mode,   the  device  will   illuminate  each  row  in 
sequence  from  the  time  that  a  single  switch  has  been  closed.     When  the  row  con- 
taining the  target  square  is  lit,  the  user  hits  the  switch  again.     This  causes 
the  squares  in  that  row  to  be  scanned   in  turn.     When  the  target  square  is 
reached,  a  switch  closure  will  either  immediately  register  that  selection  or, 
in  the  available  "delay"  mode,  wait  briefly  (allowing  a  correction  to  be  made) 
before  registering  it. 

It  should  be  noted  that  the  two  scanning  functions  do  not  have  a  "wrap- 
around" feature.     That  is,   if  no  row  is  selected,  the  unit  will  "go  to  sleep" 
until   the  switch  is  hit;   i.e.,   it  scans  only  one  time.     The  same  is  true  when 
a  single  row  is  being  stepped  across.     This  means  that  the  user  is  required  to 


hit  the  switch  one  extra  time  to  start  the  scanning  process  again. 

Apparently  as  a  manufacturer  designed  feature,  the  device  will  permit 
three  successive  row-scan  failures,   i.e.,  no  row  selected.     Each  successive 
failure  will  be  made  at  increasingly  slower  scan  rates.     After  the  third  fail- 
ure,  the  device  shuts  down.     This  built-in  "fail   safe"  is  apparently  intended 
to  protect  the  user  agai  nst  rate  settings  which  are  too  rapi  d .     It  wou Id  be 
helpful,  however,   to  include  mention  of  this  feature  in  the  Operator  Manual.  ,^ 

Pi  rected  Scann  i  ng.     In  the  directed  scanning  mode,  the  user  '^guides"  the 
indicator  lamp  in  four  possible  directions   (up,  down,   left,  right).     For  this 
purpose,   four  separate  switches  or  swi tch  arrangements ,   such  as  a  joystick  or 
arm  slot  control,  must  be  used.     When  the  target  square  is  reached,  the  entry 
wiir  either  automatically  be  registered  by  the  Express   1  after  an  adjustable 
delay  or,   in  the  manual  entry  mode,  the  entry  must  be  made  by  using  a  fifth 
switch.     In  either  case,   the  directed  scanning  mode  does  provide  a  "wrap- 
around*' feature  which  should  increase  the  operator's  selection  rate. 

Both  interfaces  used  for  directed  scanning  should  be  labeled  as  to  direc- 
tion.    For  the  arm  slot  control   (ACS-5) ,  this  could  take  the  form  of  arrows 
(up,  down,   left,   right)   located  on  both  the  switch  and  the  front  of  the  case. 
For  the  Joystick  (JS-^) ,  a  template  to  guide  the  user  into  the  proper  direc- 
tion and  arrows  indicating  the  direction  of  scan  corresponding  to  joystick 
movement  would  both  be  helpful. 

In  either  scanning  mode,   the  first  row  is  difficult  to  select.     This  is 
because  the  scan  stops  when  it  reaches  the  bottom  row,  and  when  the  switch  is 
hit  once  following  this  the  scan  starts  rapidly  at  the  top.     The  user  must  hit 
the  switch  again  immediately  if  the  desired  item  is   in  row  one.     It  is  difficult 

A 

for  the  user  to  be  ready  to  select  row  one.     This  is  particulary  troublesome 

since  this  row  contains  the  most  frequently  used  items.     We  suggest  several  possibl 
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solutions  to  this  problem:     (1)  provide  top- to-bottom  wrap  around,   (2)  add  an 
additional   "ready"  row  at  the  top  of  the  display,   (3)   provide  a  longer  duration 
for  the  scan  on  row  one  only  in  order  to  allow  for  selection  time.     The  most 
desirable  is  option  1  because  of  the  other  advantages>  of  wrap  around. 


The  speed  at  which  the  device  operates  can  be  adjusted  over  a  wide  range 
(12.5  seconds/entry  to  less  than  1  second/entry)  by  the  user.     Speed  here  re- 
fers to  the  rate  at  which  the  Express  1  wi 1 1   row-column  scan,  the  rate  of 
directed  scanning,  the  delay  required  in  row-column  and  directed  scanning  be- 
fore the  entry  is  automatically  registered,  and  the  acceptance  time  of  regis- 
tering an  entry  in  direct  selectiori.     The  Operator  Manual  states  that  each  time 
the  "faster'*  or  "slower*'  commands  are  used,  the  speed  is  changed  by  25%.  Our 
staff,  using  a  stop  watch,  generally  confirmed  this  figure,  but  found  a  higher 
percentage  change  (35%  to  kO%)   in  the  region  of  moderate  to  fast  speed  settings 
(about  5  seconds  per  scan  to  an  estimated   .038  seconds  per  scan).     The  scanning 
rate  can  be  slowed  considerably.     The  slowest  speed  with  which  our  staff  worked 
was  12.5  seconds  per  scan,  but  we  assume  that  slower  rates  could  be  selected 
if  needed. 

The  Express  1   is  capable  of  remembering  the  last  speed  setting  used.  By 
throwing  a  switch  on  the  side  of  the  case,   the  device  when  turned  on  will  either 
be  set  at  the  last  used  speed  or  wi  M  use  a  nDoderate  speed  preset  by  the  manu- 


The  Express  1  contains  several  potentially  useful  features.     A  "Help" 
square,  when  activated,  produces  a  relatively  piercing  high  pitched  tone  guar- 
anteed (in  the  opinion  of  our  staff)   to  attract  the  attention  of  others  in  the 
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vicinity.     Error  correction,  either  by  character  or  by  word,  is  possible 
so  that  "clean  copy"  may  be  printed.  The  printer  can  be  turneil  off  and  on  by 
the  user,  and  an  indicator   (single  light  emitting  diode)   located  on  the 
inter  revealing   its  status   is  an  excellent   idea.     The  "beep"  accompanying 
^  operation  of  the  indicator  lamps  provides  additional   feedback  to  the  user 
and  is  a  valuable  asset  in  device  operation.     The  Express  1  also  has  the  capa- 
bility of  driving  remote  equipment  such  as  a  television  monitor  or  remote 
printing  device  through  a  standard  electronic  connector  format. 

Very  useful   features  of  the  device  are  its  size  and  its  portability.  There 
is  also  a  wheelchair  mounting  system  available.     We  did  not  evaluate  this 
accessory.     The  price  of  the  unit  is  very  reasonable  considering  all   the  fea- 
tures  aval lable. 
User  Ski  1  Is  Requi  red 

Although  blank  overlays  can  be  obtained  from  the  manufacturer  on  which 
Bl  i  ssymbol"s^,  Rebus  symbols,  or  pictures  can  be  placed,   the  Express  1   is  pri- 
marily  designed  with  standard  orthographies  in  mind.     Thus,  spelling  and  read- 
ing skills  would  be  strongly  recommended  as  prerequisite  skills.     With  the  one 
inch  squares  available  to  represent  up  to  four  possible  levels  of  vocabulary, 
some  adjustments  would  have  to  be  made  for  users  with  significant  visual  im- 
pairment.    With  the  diversity  of  selection  techniques  and  switch  combinations 
possible,  an  extremely  wide  range  of  motor  dysfunctions  could  be  accommodated 
by  the  Express  1.     In  this   latter  regard,   it  may  be  one  of  the  most  flexible 
electronic  aids  commercially  available  at  this  time. 
Documen ta t i  on 

The  16-page  Operator  Manual  accompanying  the  Express  1  provides  a  descrip- 
tion of  the  device  and  its  operation.     Our  staff  found  it  generally  quite  clear, 
and  the  liberal  use  of  pictures  helped  clarify  several  points.     Here  we  wi 1 1 
focus  on  some  of  the  problems  we  had.     On  the  bottom  of  page  ^,  the  text 
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describing  the  "Program  Selector  Switch"  was  understandable,  but  our  staff 
could  find  no  reference  in  the  manual   telling  the  user  that  scanning  failure 
results  in  speed  slowdown. 

The  "Program  Selector  Switch  Summary"  in  Appendix  A  on  page  \k  appears  to 
be  inaccurate.     Switch  6,  supposedly  normally  not  used  (as  stated  in  the 
Summary),  must  be  set  to  the  OPEN  position  for  any  scanning  technique  to  work. 
Its  setting  seemed  not  to  matter  in  the  Direct  Selection  mode.     Switch  7  opera- 
ted  in  the  reverse  manner  to  that  shown  in  the  manual-^the  closed  setting  held 
the  previous  time  setting  whereas  the  open  setting  reverted  to  the  manufacture 
preset  timing.     The  last  page  describes  an  electrical  safety  check,  with  its 
results  provided  at  the  bottom  of  the  page. 


Subject  ff]   is  a  16  year  old  male.     A  cerebral  and  bra?  i-stem  cofitusion 
occurred  in  1976  when  he  was  struck  by  an  automobile.     He  uses  a  manual  wheel- 
chair but  cannot  propel   it  himself.     He  has  some  voluntary  control  of  his  head, 
neck  and  shoulders.     His  extremities  are  spastically  postured  and  there  is  no 
fine  motor  or  grasp  control    in  his  hands.     He  cannot  speak,  but  is  very  alert. 
He  has  some  reading  and  spelling  skills  at  about  the  second  grade  level. 

Subject  #2  is  an  18  year  old  male  diagnosed  as  having  severe  spastic  cere- 
bral palsy.     He  is  seated  in  a  manual  wheelchair  which  he  is  unable  to  control 
or  transfer  to  and  from.     His  spasticity  limits  his  coiitrot  over  his  hand  and 
arm  movement.     His  head  movement  is  restricted  by  hi  s  "chair  supporti  which  1  iTn  it 
his  use  of  a  headpointer  to  a  five  inch  range.     The  subject  appears  to  comprehend 
most  of  what  he  hears  and  utilizes  Blissymbols  to  communicate  his  wants  and  needs 
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Subj  ec ts : 


Subject  #3  is  a  13  year  old  female  diagnosed  as  having  severe  spastic  and 
athetoid  cerebral  palsy.     She  uses  an  electric  wheelchair  which  she  controls 
with  a  joy.tick  using  her  right  hand.     The  subject's  speech  is  unintelligible 
and  currently,  she  uses  an  electric  typewriter  and  Apple  II  Plus  computer  to 
address  her  educational  and  communication  needs.     When  away  from  these  two 
devices,  the  subject  uses  a  spelling  board  attached  to  her  wheelchair  lap  tray. 
She  utilizes  her  right  index  finger  and  thumb  to  activate  her  devices.  The 
subject  comprehends  most  of  what  she  hears  and  responds  appropriately  when 
allowed  by  her  physical   limitations.     She  has  reading  and  spelling  skills  at 
approximately  the  second  grade  level  and  uses  letters  as  her  primary  symbol 

system.  ^ 

Subject  #^4  is  a  15  year  old  male.     He  has  been  diagnosed  as  having  ataxic 
cerebral  palsy  and,  although  ambulatory,  exhibits  an  unsteady  gait.     He  is  able 
to  use  his  right  hand  to  select  items  in  front  of  his  body.     His  left  hand  pos- 
sesses extremely  limited  fine  and  gross  motor  control.     The  subject  currently 
uses  signing,   typing  and  a  communication  board  to  indicate  his  wants  and  needs. 
His  reading  and  spelling  abilities,  both  at  about  the  fourth  grade  level,  pro- 
vide him  with  his  primary  symbol  system. 

Subject  #5  is  a  ii8  year  old  male.     Cerebral   palsy  has  resulted  in  an  un- 
steady gait  and  articulation  which  is  difficult  to  understand.     His  arms  and 
hands  are  characterized  by  spastic  movements,  with  the  exception  of  a  well- 
controlled  finger  on  the  right  hand.     He  is  able  to  function  independently  and 
appears  to  possess  cognitive  and  language  skills  which  are  within  normal  limits. 

Subject  #6  is  an  l8  year  old  male  with  athetoid  cerebral  palsy.     He  uses 
an  electric  wheelchair  which  he  controls  with  a  joystick  using  his  right  hand. 
Although  he  possesses  some  grasp  control  wit!,  both  hands,  his  voluntary  control 
of  the  head,  neck  and  shoulders  makes  his  head  the  most  appropriate  interface 
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site  with  a  communication  device.     He  currently  uses  a  yes/no  head  nod, 
gesiureb,  a  head  stick  with  an  electric  typewriter  and  a  Light  Beam  Indicator 
with  various  communication  boards  containing  words,   letters  and  numbers.  His 
speech  is   intelligible  only  to  family  members.     The  subject  appears  to  under- 
stand most  of  what  he  hears  and  responds  appropriately  when  allovved  by  his 
phys  i cal   1 i  mi  tat  i  ons . 

Subject  ttl  is  a  1^  year  old  male.     Mild  cerebral  palsy  has  resulted  in 
speech  which  is  intelligible  only  to  those  who  are  familiar  with  him.     The  sub-  - 
ject  is  ambulatory  with  control  over  both  arms  and  hands,  although  use  of  the 
right  sidf   is  considerably  weaker.     He  possesses  reading  and  spelling  skills 
at  approximately  the  third  grade  level  and  uses   letters  and  words  as  his  primary 
symbol   system.     Currently,   the  subject's  educational  and  communication  needs 
are  being  addressed  by  an  electric  typewirter,   the  Sharp  memowriter,  a  commur^- 
cation  board  and  some  speech. 

Subject  #8  is  a  21  year  old  male  diagnosed  as  having  spastic  cerebral  palsy. 

He  is  seated  in  a  manual  wheelchair  which  he  is  able  to  independently  propel 

with  his  feet.     The  subject's  speech  i s  i n tel 1 i g i bl e  to  those  who  are  familiar 

with  him.     Due  to  very  limited  function  in  both  hands,  he  has  difficulty  with 

written  communication  and  depends  on  the  large  toe  of  his  left  foot  to  operate 

an  electric  typewriter.     He  possesses  spelling  and  reading  skills  at  approximately 

the  eleventh  grade  level.  

Materials:     Express  1 

Interfaces:     Rocking  Lever  Switch 
Manual  Pointer 
Arm  Slot  Control 
Joystick 

Opt  i  cal  Headpoi  nter 

Procedure 

Clinical  trials  were  divided  into  three  sections:     Set-up  and  Explanation, 
Device  Use  and  tiser  Comments. 
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Set-up  and  Explanation.     During  this  section,  various  interfaces  were 
investigated  to  see  which  the  subject    could  use  most  effectively.    The  selec- 
tion of  interfaces  was  aided  by  previous  information  about  the  subject's  physical 
capabilities  obtained  from  previous  assessment. 

Once  an  interface  was  chosen,  the  next  step  was  to  set  the  selection  rate. 
This  was  accomplished  by  having  the  subject  select  a  square  (in  the  case  of 
direct  sielection)  or  scan  to  a  specific  square  (in  the  case  of  scanning  using 
the  pre-set  direct  selection).     If  the  subject  indicated  he/she  needed  a  dif- 
ferent speed  and/or  if  the  subject's  performance  indicated  the  need,  the  selec- 
tion rate  was  adjusted  accordingly.    This  process  was  repeated  until  the  subject 
indicated  the  selection  rate  was  slow/fast  enough. 

During  this  first  section,  the  device  was  also  positioned  where  the  subject 
could  see  and  access  it  optimally.     If  necessary,  it  was  propped  up  to  achieve 
an  appropriate  angle. 

When  positioning,   interface  choice  and  selection  rate  were  finished,  the 
various  device  fu:.ctions  were  described  and  the  subject  was  encouraged  to  try 
these  out.     Functions  included:     words,  alphabet,  display  on/off,  printer  on/ 
off,  delete,  space,  multiple  delete,  and  an  explanation  of  the  ^  character  dis-' 
play  1 imi  t. 

Device  Use.     During  this  section,  th^  subject  was  given  8  second  grade  level 
words  (at,  will,  me,  the,  it,  ran,  come,  and  top)  one  at  a  time  and  asked  to 
spell  each.    The  number  of  errors  and  the  time  tcken  per  word  >^re  recorded  .^Jhe 
client  was  given  a  few  practice  trials  before  the  spelling  ta^k. 

Following  this,  the  alarm  function  was  demonstrated  and  the  client  was 
asked  to  turn  the  alarm  on  and  off. 

In  the  next  task,  the  subject  was  asked  co  spell  the  word  "tot"  then  back- 
space, delete  the  t,  and  change  it  to  p,  making  the  word  "top". 
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The  final   task  involved  programming.     The  programming  function  was  explained 
and  the  bubject  was  asked  to  program  his/her  name  on  level   2,  3,  or  k.  After 
successfully  completing  this,   the  subject  was  asked  to  retrieve  the  programmed 
message. 

For  the  tasks   involving  alarm,  backspace,  and  programming  functions,  no  times 
or  errors  were  recorded;  only  successful  or  unsuccessful   performance  of  the  task 
was  noted. 

User  Comments .     In  this  section  the  subject  was  encouraged  to  give  feedback 
in  the  form  of  ratings  and  comments.     He/she  rated  the  visibility  of  the  squares 
containing  words/letters/functions,   the  lights,  the  LED  display,  and  the  print 
produced  by  the  printer.     The  rating  options  ranged  from  seeing  the  item  "very 
weir*  to  "not  seeing  it  at  all."     In  addition,  subjects  were  asked  if  they  liked 
being  able  to  change  the  selection  speed;   if  they  minded  that  only  k  characters 
were  displayed  on  the  LED  display  at  a  time,  and  what  features  they  liked  most 
and  least,  as  well  as  what  they  would  change  if  they  could.     They  were  also  asked 
if  the  EXPRESS  would  be  helpful   in  specific  situations  such  as  at  school  and  home 
and  for  conversing  with  people.     Finally,   they  were  asked  if  they  found  the 
selected  interface  easy  or  difficult  to  use  and  what  they  would  change  about  the 
interfaces  if  they  could.     All  of  the  subjects  had  prior  exper i ence  wi th  other 
commun  i  ca  t  i  on  aids. 


The  manufacturer  supplies  nine  possible  interfaces  for  this  device.  Our 
subjects  used  five  of  the  nine  interfaces:  optical  headpointer  (OHP) ,  manual 
pointer,   rocker  switch,  joystick,  and  slot  f>witch. 

The  Express  1  has  a  pre-programmed  selection  rate  which  can  be  modified  by 
the  individual  user  dependent  on  his/her  abilities.  Four  of  our  ei^t  subjects 
utilized  the  device  at  the  pre-programmed  speed.     Tw;;  subjects  required  a  slower 
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selection  rate.  One  subject  could  use  the  device  at  a  more  rapid  .-peed.  Table 
1  indicates  the  interface,  the  selection  rate,  mode  of  5elecr:rvn,  mean  rate  per 
entry,  and  mean  number  of  errors  per  word. 

In  addition  to  entry  rate  and  errors,  the  abiliC     ro  use  the  alarm,  to 
backspace  and  correct  and  to  program  a  message  werf   assessed.     Six  of  the  eight 
subjects' were  able  to  activate  and  deactivate  the  alarm.     The  backspace  and 
correct  functions  were  successfully  employed  by  five  subjects.     Four  of  the  sub- 
jects were  able  to  program  messages  (e.g.,  their  names)   into  the  Express  1. 

After  using  the  device,  subjects  were  asked  to  comment  on  various  features. 
All  of  the  subjects  indicated  that  they  could  see  the  matrix  display  adequately. 
One  subject  reported  that  the  program,  activation,  and  level   indicators  as  well 
as  the  lights  on  the  matrix  display  were  difficult  to  see.     Most  subjects  felt 
that  the  lighted  display  was  adequa.      -  —ver,  two  indicated  that  the  display 
was  difficult  to  see  at  certain  viewing  angles.     In  addition,  five  subjects  ex- 
pressed concern  that  the  display  allowed  only  four  characters  to  appear  at  a 
time.     They  suggested  that  the  length  of  the  display  be  increased  to  facilitate 
communication.     Our  subjects'  major  concern  was  with  the  size,  contrast,  and  the 
form  of  printout  on  the  strip  printer.     They  commented  that  a  larger  and  darker 
print  and  columnar  format  would  be  more  acceptable. 

When  asked  what  features  they  liked,  most  subjects  responded  that  the  capa- 


city to  select  whole  words  and  print  their  messages  were  among  the  best  functions 
of  the  Express  1.     Some  subjects  commented  that   it  was-helpful   to  have  a  display 
avialable  to  monitor  and  edit  messages  prior  to  printing.     Other  preferred  fea- 
tures included  the  alarm,  the  tone  which  registers  an  entry,  the  portable  size, 
and  the  scanning  capability. 

The  majority  of  our  subjects  reported  that  there  were  several  functions  on 
the  Express  1  which  they  did  not  like.    Most  commented  on  the  small  size  of  the 
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Table 


Subject        Selection  Rate 


S I ower 


I nterf ace (s ) 
Rocker  swi  tch 


Mode  of  Selection 

Scann  i  ng  wi  th 
Automatic  Entry 


Mean  Rate 
In  Seconds 
Per  Entry 

33-72 


Mean  Numbe 
of  Errors 
Per  Word 

1 .33 


S  I  ower 


Rocker  swi  tch 


Scann  i  ng  wi  th 
Automatic  Entry 


17.27 


1.833 


S I ower 


Manual   pointer      Direct  Select 


Pre-programmed        OHP-held  like        Direct  Select 

penci 1 


5.05 


2.38 


.25 


5 
6 


Pre-programmed        Manual   pointer      Direct  Select 


S 1  owe  r 


Joyst i  ck 


OHP-attached 
to  head 


Di  rect  Select  wi  th 
Automatic  Entry 

D  i  rect  Sel ect 


2.98 
36.03 
4.63 


4.33 
1.6 


Pre-programmed        OHP-held   like        Direct  Select 

penci 1 


1  .92 


Faster 


Slot  switch  Direct  Select 


7.44 
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print  and  the  configuration  of  the  printer  which  prevented  immediate  viewing  of 
the  character  printed.     The  letters  on  the  display  panels  were  another  source 
of  concern.     Two  subjects  felt   it  was  difficult  to  locate  letters  when  spelling, 
due  to  the  arrangement,  as  well   as  the  size  of  the  letters.     One  reported  that 
an  alphabetical  arrangement  might  be  more  appropriate.    This  would  probably 
change  after  sufficient  practice  with  this  display  arrangement.     Finally,  when 
used  in  a  scanning  mode,  our  subjects  had  trouble  selecting  items  in  the  firSt 
row  of  the  matrix  display.     They  seemed  to  be  unable  to  time  their  actions  well 
enough  to  turn  the  device  on  and  select  the  first  row  before  it  moved  on  to  the 
second  row.     If  the  rate  was  slowed  down  enough  to  select  the  first  row,  it  was 
too  slow  for  the  other  rows.  The  fact  that  the  device  turns  off  if  the  last  row 
is  not  selected  adds  to  the  inconvenience.    The  device  has  to  be  turned  on  again 
instead  of  "wrapping  around"  and  starting  over  at  the  top  row.     A  preferable 
solution  to  non-use  would  be  a  time  delay.     For  example,   if  no  selections  are 
made  for  a  given  period  of  time  the  device  turns  off,  otherwise,   it  continues^ 

to  scan.  / 

Subjects  were  also  asked  in  which  environments  the  Express  1  would  beQj^se- 
ful.     Four  indicated  it  would  assist  communication  at  home.     Five  subjects  felt 
it  could  be  useful   in  conversational  settings.    Almost  all   remarked  that  communi- 
cation at  school  could  be  especially  f ac i 1 i tated  wi th  this  device.     Other  en- 
vironments mentioned  were:     meetings,  shopping,  delivering  messages,  written 
assignments  and  recreational  activities  such  as  camping. 

Following  questions  about  device  functions,  cornments  on  the  interfaces  were 
elicited.     Most  subjects  found  their  particular  interfaces  easy  to  use.  However, 
some  difficulties  were  reported.    When  utilizing  the  Optical  Headpointer,  subjects 
complained  that  it  was  hard  to  position  the  light  accurately  enough  to  register 
a  response.     This  held  true  for  the  subject  who  used  the  headpointer  in  a  con- 
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venlionol  manner,   as  vye  I  1  as  for  those  who  used  it  like  a  pencil.     Once  again, 
practice  micjhl  help  in  this  regard.     Problems  were  also  noted  with  positioning 
the  joystick.     One  subject  recommended  a  template  to  provide  the  user  with 
better  feedback  regarding  the  direction  of  movemenc.    With  the  present  joystick 
it  Is  difficult  to  determine  whether  the  stick  is  vertical  or  on  an  angle.  The 
same  is   true  for  the  horizontal   position.     It  seems  that  only  a  slight  deviation 
from  exact  horizontal  or  vertical   produced  diagonal  movement.     An  eight  notched 
template  would  probably  solve  this  problem.     The  eight  directions  would  be  up, 
down,   left,   right,  diagonal  u^per  left,  upper  right,  and  diagonal   lower  left 
and   lower  right.     This  same  sijbject  further  recommended  a  T-grasp    for  the  joy- 

r 

Stick  as  an  option  for  those  who  cannot  use  a  spherical   grasp.     A  problem  ex- 
perienced by  our  subject  who  used  the  chin  mounting  for  his  tread  switch  was  the 
awkward  fit  of  the  mounting  to  the  chest.     The  switch  tended  to  "ride"  up  and 
out  of  position  making  it  difficult  to  use. 
Summary 

The  choice  of  direct  selection  or  scanning  and  multiple  interfaces  allows 
the  Express  1   to  be  used  by  individuals  with  a  wide  range  of  physical  abilities. 
The  limiting  factor  appears  to  be  the  user's  cognitive  skills  since  the  person 
must  read  and/or  spell  to  optimally  utilize  the  device.    Although  the  Express  1 
is  already  quite  functional,  changes  recommended  by  the  subjects  and  the  Center 
could  make  it  easier  to  use.     In  general,  our  subjects'  responded  favorably  to 
this  device. 

Summary 

The  Express  1   is  a  very  flexible,  cost-effective  communication  aid  of  poten- 
tial wide  applicability.     It's  portability,  lightweight  and  relatively  small 
size  together  with  the  wide  ranr.e  of  interfaces  available  make  it  suitable  for  a 
variety  of  client  skills.     The  small  size  and  small  number  (k)  of  alphanumeric 
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characters  appearing  on  the  LED  display,  and  the  use  of  a  strip  printer  are 
major  disadvantages.     Certain  problems  with  the  method  of  selecting  mode  of 
operation,   the  nature  of  the  display  panels  and  the  operation  in  the  scanning 
nK)de  have  been  discussed  in  previous  sections. 
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EVALUATION  OF  THE  AUTOCOM 


Techn  i  ca 1   Eval ua  t  i  on 
Ma  nil  fcicturcr : 

Di  s tri  butor : 
Model   Eval uoted : 
We  i  ght  : 

Si  ze:  Overal  1  : 

Square 
s  i  zes : 

LED  display 

Pri  nted 
d i  spl ay  : 

Paper : 

1 nterf aces : 
Control  1 er ; 

Power  Source: 

Case : 

Operator  Adjustments: 


Tclesensory  Systems,  Inc. 

3'408  Hi  11  view  Avenue 

P.  0.  Box  10099 

Palo  Alto,  California  9^l30^t 

Contact  manufacturer 

Autocom  -  Serial  No.  A200"00^i 

19^1  lb.  -  8682  gm. 

2^i"  X  20i"  X  3" 

62  cm.  X  52  cm.  x  7.6  cm. 

Smal 1  -  1   3/l6"  square 
3.02  cm.  square 

Large  -  2^"  square 

6.35  cm.  square 

:        high  x  1/8"  wide 

.6^  cm.  high  x  .32  cm.  wide 

1/8"  high  X  1/16"  wide 

.6^  cm.  high  x  .16  cm.  wide 

,  2  7/8"  wide 
7.3  cm.  wide 

Assorted  magnetic  interfaces  with  velcro 
strips  attached  to  adjust  them  to 
di f ferent  interface  s  i  tes 

Low  power  microcomputer 

(RCA  1802  central  processing  unit) 

prog  ranimab  1  e 

Rechargeable  nickel  cadmium  batteries  in 
two  packs  at  3.6  Volts  DC/7.O  Amp-hours 

Plastic  reinforced  with  aluminum  frame 

Acceptance  time,  display  on/off, 
printer  on/off 
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(  .xltyr'n«i1  Cons  iruct  ion 

The  Autocoii)  is  pockoged  as  o  lapbonrd  in  a  metal  and  plastic  case  designed 
to  .ilLnch  to  d  wheclchdir.     It  has  o  2h  element  LED  display.     Magnetic  reed 
switclies  nre  the  input  switch  interfaces.     The  covers  for  the  overlays  come  in 
Iwo  si^es:     a  small   square  size  (1   3/16  inch  squares)  and  a  big  square  size 
(?.].   \ncU  squares).     Tlic  cover  allows  for  cleaning  of  the  surface  wi  tiiout 
iLini.uji  n(j  the  device.     The  cover  prevents   leakage  of   fluids  or  dirt  into  the 
ufi  i  t  . 

I  n t  i^rr^a  I   Cons  true  t  i  on 

The  Autocom  Is  disassembled  by  first  removing  the  cover,  overlayssand  six- 
teen screws.     After  removing  the  top  subcover  the  internal  electronic  cir- 
cu  i  t  ry   is  exposed . 

The  Internal  circuitry  has  five  main  areas:     the  power  source,  input 
ci rcui try ,  memory  circuitry,  display,  and  computer  circuitry.     The  power  source 
is  two  nickel   cadmium  battery  packs  made  by  Gould  (Part  No.  AO608I  ,  3*6  Volts 
DC,  7-0  Amp  hours).     The  input  circuitry  is  a  matrix  of  magnetic  reed  switches 
packaged  In  a  waffle-like  arrangement.     These  reed  switches  are  activated  when 


a  magnet  I  s  b  rough  t  near  them.     The  memory  c  i  rcui  try  cent  a  i  nV-th«e  memory 
modules  and  has  room  for  four  more  memory  modules.     In^he  memory  circuitry 
there  Is  a  buffer  memory  which  stores  the  Autocom  messages  put  in  by  the  opera- 
tor.     The  buffer  memory  fills  up  first  before  the  messages  are  permanently 
stored  on  the  memory  modules. 

The  display  is  made  up  of  2k  light  emitting  diode   (LED)  alpha-numeric 
character  displays.     Near  the  display  are  an  acti vat  ion  .  1 i ght ,  an  acceptance 
light  and  a  bell    (or  clicker).     These  provide  feedback  to  the  operator  that 
a  selection  has  been  activated   (light)  and  accepted  (light  and  click). 

The  computer  circuitry  is   the  main  controller  for  the  Autocom.     The  cen- 
tral  processing  unit  is  an  RCA  1802  microprocessor.     This  processor  is  a  low-, 
pov-yer  type  (C  MOS)  .  *  '        O  O 


3. 

Module  construction  is  used  throughout  the  device.     Internal  components 
are  stabili/(nl  for  portoble  v^^heolchair  operation.     The  connectors  are  pol.iri/ed 
and  cables  are  cut  to  length  so  that  the  connections  can  only  be  hooked  up  one 
way.     Goth  flat  cables  and  bundled  cabling  are  used. 

The  entire  system  siiovvs  state-of-the-art  construction.     This  indicates 
that  the  project   is  manufactured  using  industrial  quality  methods  and  materials. 

Human  Factors 

The  Autocom  is  an  electronic  communication  aid  capable  of  being  programmed 
by  the  user  or  relevant  others.     Although  able  to  be  used  on  a  table  or  other  flat 
surface,   it  appears  to  have  been  designed  for  mounting  on  a  wheelchair.     By  virtue 
of  its  protective  splash  guard,  it  can  also  serve  as  a  laptray  for  other  activities 
such  as  eating.     The  splash  guard  can  be  easily  removed  by  a  caretaker  for  cleaning, 
I n terface 

 — —  I 

The  interface  for  the  Autocom  is  a  magnet  imbedded  in  a  pointer  which  the  user 
is  to  grasp  and  maneuver  over  a  flat  keyboard.     The  pointers  take  several   forms  and 
others  can  be  improvised  with  appropri  ate  .techni  cal   skill   (e.g.,  attaci^nn^  a  magnet 
to  the  end  of  a  headpo  i  n  tar )  .     A  rather  unique  pointer  is  used  6*=  ti  interface  in 
this  system.     It  is  called  an  "iron".     The  term  iron  is  used  to  refer  to  a  flat 
piece  of  plastic  about        thick  with  an  extension  of  abou:  1"  containing  the  n\:7gnet 
and  a  red  marker  over  it  to  indicate  where  the  magnet  is  for  targeting  it  on  the 
selection.     A  vertical   handle  can  then  be  attached  to  the  flat  plastic  by  velcro 
and  used  to  push  the  ragnet  around  much  like  one  would  move  an  iron  over  an  ironiiig 
board.     The  amount  of  time  the  pointer  must  he  held  over  the  square  before  it  re- 
gisters can  be  adjusted  by  the  user  and/or  caretaker.     Thus,   the  method  of  selec- 
ting desired  vocabulary  is  exclusively  "direct  selection"  once  the  user  has  acces- 
sed the  desired  "level"  of  vocabulary  (se^  :>elow)  . 
Feedback 

As  a  general   rule,   feedback  fron.  a  device  to  a  user  during  operation  will 
enhance  performance.     The  Autocom  provides  substantitjl   visual  and  auditory 
feedback.     As  the  user  passes  the  interface  over  the  keyboard  a  red  light  to 
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(!is|)l.»y  [).i(uM   si(|n,)ls  thai   llic  user   is   (orcjeKMl  over-  ci  squnro. 
'^^^'^'''1^1  i  1 1  er  t'cicf  ()  .'fM-  t(u'  scHKird  lor  tlie  nocussory  time;  registers  t[ie 

^^^"^^''it^'  of  tlie  ♦.ciLuwe  will'   the.  ALitocoin.     Three  events  inform  the  user  that 
tile  iiK'S-.cHje  is   re()i  s  Iim-(hI  :         green  light   flashes   to  tlie  left  of  Ifie  display 
•)anel,   llie  message  in  Li'A)   forii)  is  sliuwn  on  the  display  panel  and  on  electronic 
beep  is  sounded.     At  faster  speeds   (see  below)  tlie  red  (you-have- j  us  t- ta  rge^d- 
t  111  s-s(iu  )r(0    licihl  and   the  registration   feedback  occur  closely  toyetfier,  but  \ 
at  slower  spet;cls   the  operator  can  significantly  benefit  from  the  presence  of 

I  ne  red  1 i  gh  t . 
Kf-y  boarjj 

The  siiicM  1 -sqna,  es  keyboard  contains  128  squares   in  an  8-row  by  l6-column 
( c  nf  i  Liar  ]  ij  on .     Each  square  measures   1   3/16  inches  on  a  side,  with  just  under 

II  inch'      oetw'-en  tfie  centers  of  adjacent  squares.     The  splash  guard  covering 

keyboard  is  made  of  nonre  f  1  ect  i  ve  plastic  thereby  avoiding  most  glare 
problems.     Possibly  due  in  part  to   its  size,  the  splash  guard  does  not  lie 
absolutely  flat  across   the  entire  keyboard.     In  those  areas  where  it  slightly. 
Luckles   (no  more  than  a  fraction  of  an  inch),   lettering  on  the  squares  below 
becomes  sornewhat  f U2!;^y  . 
Level s 

JUe  Autocon)  is  capable  of  operating  on  a  total  of  60  levels,  with  Level  oo 
containing  permanently  stored  characters  and  device  functions.     Because  of  the 
large  number  of  levels,  users  can  devote  an  entire  level   to  vocabulary  concern- 
ing a  specific  situacion.     If  many  levels  are  actually  to  be  programmed  by  the 
user,   it  may  prove  useful   to  construct  overlays  for  the  levels  to  avoid  confusi 
r  was  su^rprlslng  to  some  of  our  staff  that  six  Level  oo  squares  were  nonpro- 
grammed  and,  being  on  that  Level,  were  nonprogrammable.     It  would  perhaps  have 
been  useful   to  supply  either  additional  characters  or  strings   (e.g.,  "no", 
"yes",  "help  me") . 
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Tfic  (K)wcr  and  noxif)ility  of  ific  Aiitocoin  lies   in  Ihc  cnp^i'^Nily  of  o<u  li 
S()iKirc  ;it  c^ach  level    {oxcc[)t  nt   Level   oo)   to  be  programmed  by  the  user.  In 
this  w.iy  the  device  can  be  cus  tciini -^ed  lu  the  needs  of  tlie  user.     Procjrcinutii  ncj 
is  ciccoinpl  i  shed  in  a  s  t  rai  cjh  t- f  orwci  rd  manner  and  both  characters   (e.g.,  let- 
tors)  and  device  functions   (e.g.,  bell)  can  be  programmed  into  the  squares. 
It  i     even  possible  to  substitute  a  new  message  for  an  already  programmed  one, 
although  the  Autocom  wi  1  1   inform  the  user  first  that  the  square  is  presently 
programmed  and  ask  the  user  if  he  or  she  wishes  to  override  that  programming. 
Such  a  safeguard  is  quite  desireable.     At  the  same  time,  users  must  be  prudent 
in  selecting  those  messages  to  be  programmed.     Only  a  finite  amount  of  memory 
is  available  in  total  and  overriding  a  previously  stored  memory  does  not 
lease  that  storage  space  in  the  circuitry;   rather,   the  operator  simply  uses 
additional   storage  5pace  in  the  process  of  reprogrammi ng .     In  spite  of  the 
fact  that  60  levels  are  available,   the  programming  capacity  fills  up  quickly 
if  the  user  has  high  level  J^'nguage  skills. 
Control  Squares 

A  total  of  ^3  control   squares  exist  on  Level  oo.     In  addition  to  those 
which  would  be  used  in  conjunction  with  peripheral   equipment   (e.g.,  TV  monitor, 
line  printer),  others  give  complete  power  over  the  machine  to  the  user.  The 
user  can  turn  the  device  on  and  off,  adjust  in  discrete  increments  the  time 
required  by  the  device  to  register  an  entry  once  a  square  has ^"B^n— t^ge ted , 
dictate  display  times,   turn  the  display  and/or  the  printer  on  or  off,  cause  the 
printer  to  either  print  the  currerU  message  or  advance  the  printing  paper. 
For  editing/correcting,   there  is  a  "clear  display",  a  backspace  and  a  backword 
command;   the  latter  defines  a  "word"  as  any  string  of  characters  not  separated 
by  a  space.     One  editing  function  not  present  is  a  cursor  control!  ,     As  it  is, 
the  cursor  can  be  moved  forward  by  the  "space"  command,  but  the  backspace  com- 
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iii.Hhl  cMMsc.   tin:  c.:h,WM(:UM"   Ihrouqli  v/hicli  it   movcis.     To  "correct."  an  error 
iiwkIi'  cit    IIk'  biMjinniiuj  (^f  Lliu  nu^ssncjo,    Iho  entire  niesscUjc  would  h:ivc  to  bo 
redone.     I'erljnps   in   t  lie   future,   if  sucli  o  function  is  tectm  i  c.]  M  y  re^isonabl  ti, 
one  C.I    tl)e  em[)Ly  »,(|u<.n"os  on  Level  oo  could  bo  prograrnnied  for  cursor  control. 
Two  sic)nnllinij   features,  o  single,   short  sound  and  a  beeping  alarm  sound,  are 
olso  dVciiljble,  ,inil  ..ire   likely   to  be  u'.>eful. 
Spee(l_  fuMJ  i  nc| 

Users  are  able  to  adjust  the  time  to  register  an  entry  once  the  interface 
is   located  over  a  particular  square.     Speed  settings  of  1   through  30  are 
possible,  with   the  lower  m-nbers  corres[)ond  i  ng  to  a  g-'eater  time  delay.  Table 
1   sunniiar  i /es   1  licse  times  as  an  average  o^  10  trials  timed  manually  with  a  stop- 
watch.    As  can  be  seen  from  the  Table,   the  settings  do  not  represent  a  linear 
scale  l)ut  do  subsume  a  wide  range  of  times  from  somewhat  over  8  seconds  at 
the  greatest  delay  to  substantially  less  than  1  second.     It  should  be  noted 
that   the  red  feedback  light   is   lost  at  a  setting  around  26  because  the  device 
is  si{iif)ly  too  fast  at  that  point.     Users  capable  of  operating  at  such  a  speed 
should  not  be  bothered  by  the  loss  of  the  light. 
P  i  sp I  ay  Outpu  t 

The  Autocom  incorporates  a  Light  Emitting  Diode  (LED)  display  containing 
space  for  28  characters.     As  additional  characters  are  entered,  the  display 
"slides"  to  the  left  dropping  the  earliest  entries.     After  60  characters/spaces 
have  been  entered,   the  printer  (if  it   is  "on")  will  automatically  print  the 
first  30  entries.     There  is,  however,  no  way  to  review  (play  back)  a  long 
message  on  the  display  itself,  a  potentially  useful  editing  feature  which  per- 
haps could  be  added  in  the  future. 

Characters  on  the  display  are  1/^  inch  high  and  are  red  against  a  black 
background.  As  is  true  for  all  LED  displays,  characters  are  "washed  out"  by 
direct  sunlight  but  are  visible  in  shade  and  indoors. 


Tiinint)  in  soconcis  coirnsponci  i  mj  wi  t:li  duvi  ce  rocji  strat  ion  speed  settincjs 


t;  t  i  nr^ 
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8.05 
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1.70 
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1.19 

13 

1  .02 
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.75 

15 
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19-30 

less 

unable  to  measure 
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'^^•^^•'''1         ^^^<'  •.Mn.iic'.  do  not  p  lotliic.c  (fit;  c.fhUMc  L(m--.  on  the;  LF."!)  display 
'"^^   iiulii.Ucd   in   (lu!  I.rvcl  no  voc.ibulciry.     Vic!  idcMit.ify  the  squ.)i(-.  by  a 
^'"'^  iHinl.ri    ,nid  ci  culiinin   ( C )   nutulx.M-         Lc'vo  1   oo.     Tl,,^    followinfj  (:h,n-l.  Triblc-  2 

''Pt'Mlii-'  tfu'  disc  ti^pcinc.i(^s  .irul  [)oint:s  out  t;fie  squnrn  already  dtuiicalod  lu  the 

cImimcUm-  cu.lually  dis[)lnyed. 

^      '  Table  2 

S(|uorti  dedicated 
• ''['^Hit  Sl)r)ulr|  Aclucilly  to  cdinracter 

.    iiCH^LilHll  ^cjual  1y  produced  Comments 


^7  C2  should  be  produced 

in  upper  field; 
actual ly  produced 
in  lower  field 


K2  C^i  ^  © 

k:^  c/  {  ■[ 


R7  C3 


K2  C8 

C6  :  \  R2  C5 


Thus,  a  total  of  five  characters  are  not  available  to  the  LED  display  and 
n  s.ixth,   the  carot.  appears  in  the  lower  not  (as  indicated  in  the  Operator's 
Manual)   in  the  upper  portion  of  the  field   (see  printed  output  section  below). 

Although  not  all    items  appear  as  they  would  if  typed  or  written,  most  of 
the  al phanumerics  and  special   characters  are  easily  understood.     After  a  short 
time  of  using  the  device,  users  should  adjust  to  the  minor  peculiarities  of  the 
character  conf i  gurations . 
Pri  nted  Output 

Printed  output  is  produced  by  a  dot-matrix  printer.     Blue  characters,  some- 
what over    1/8    inch      high,  appear  on  white  paper.     Unlike  the  LED  display, 
each  square  is  associated  with  a  unique  printed  character  as  specified  in  the 
Level  oo  vocabulary.     All  characters  appear  to  be  understandable. 
User  Skills 

The  Autocom  is  a  powerful  and  flexible  communication  aid  which,   in  its 
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M.iiul.nd  roi'in,  r      i  ft*'.  .1  re.  I  a  I  i  V(' I  y  liitih  (l(M)r(M'  ol   ns(M'  '.kills.     It   i  *.  .1 
(liriu:l  S(»l(!Ction  (It»vic:(»  rtuiii  i  i' i  lu)   tin:  molov  skills  r)(»(.(!ss.)ry  to  us(i  llic.  sum  II 
S(|iiaros.     Jhv.  luodt^l  A2A  (Io(»s  hnvo  on  o[)Lion  oT  ii!»inc)  l.nt](!r   {2l   inches)  si/c. 
sqii.jros.     Us(;rs   should  \v)Wc  lUc  ncc(»s!..iry  visiuil   dciiit  y  to  stn;  llio  U  [)  ^uul 
[)r  i  iiLod  chi)riicLci"s  . 

In  terms  of  Innguago  skills  operators  must  be  able  to  spell   ond  rend  at 
the   level   .ippropr  i  .)l     tu  th(»ir  coimnun  i  cnt  i  on  environment.     Cocjn  i  t  i  ve  1  y  ,  users 
must  understand  the  concept  of  "Levels"  and  Follow  the  steps  needed  to  procj-am 
'new  squares  or  command  the  device   to  perform  its  functions   (print,  faster, 
etc.)  . 

Documenta  t  ion 

The  preliminary  owners  manual  accompanying  our  device  includes  a  compre- 
hensive explanation  and  step-by-step  guide  to  operating  the  Autocom.     It  is 
very  well   done  and  the  manufacturer  should  be  commended  for  the  development 
effort  involved.     Because  of  its  detail   perhaps  a  shorter  step-by-step  set  of 
instructions,  leaving  out  the  details,  might  also  be  useful. 

Clinical  Trials 

Subjects 

Subject  ^1   is  a  15  year  old  female  with  cerebral   paK/.     She  has  no  in- 
telligible speech  and  utilizes  a  communication  board  with  letters  of  the  alpha- 
bet and  common  words  which  she  selects  with  her  right  hand.     She  is  able  to  i  se 
a  joystick  with  her  hand  to  control   her  electric  wheelchair.     Her  reading  and 
spelling  skills  are  above  the  fourth  grade  level. 

Subject  111  is  a  ^8  year  old  male.     Cerebral  palsy  has  resulted  in  an  un- 
steady gait  and  articulation  which  is  difficult  to  understand.     His  arms  and 
hands  are  characterized  by  spastic  movements,  with  the  exception  of  a  well- 
controlled  finger  on  the  right  hand.     He  is  able  to  function  independently  and 
appears  to  possess  cognitive  and  1  anguage  ski  1  1  s  wh  i  ch  are  within- norma  l--l-imLLs_ 


i 
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Suhj("(t.  il]   i".   .1    \h  yr.ii    old  iii.ili*.     Mild  (.(MHd)|-.il   p/ilsy  fi.r,   roMiltcd  in 
''P^*<'tl»  wfiich  i'.   i  ntcl  I       f)l(!  only         those  who  jic   l\imili.ir  with  hidi.  The 

i .inihu  1 .)  I  ory  witfi  control   oviM'  both  .n'ms  iirul  fi.inds,  cilthoiHjh  um:  of 
ri(|hl   side  is  ions  i  dtM\if)l  y  wo.ikiir.     Ik;  pos*iossu'.  rcMdi  iicj  .ind  spcllinc)  skills 
.It  .i|)|)|-oxinuilc'ly  tfu^  third  grodu  luvol  and  useii   letters  and  words  as  his  primary 
'.y[iil)()l   '.ystein.     Currently,    the  sul)iect's  ediic.i  t  i  oii.i  1  and  communication  ncedr, 
cire  l)tMfK)  acfdrt^si-.ed  ()y  an  electric   typewriter,   the  Shart)  Meniowr  i  ter ,  a  coiimmni- 
(.at  ion  hoard,  and  some  speech. 

5uf)jcct  tth   Is  a   12  year  old  male  diagnosed  as  having  cerebral   palsy.  He 
is  ainf)ulat()ry  with  assistance  and  holds  on  to  his  wheelchair  from  behind  to 
steady  fiiinself  v-;hen  ho  Wcilks.     He  has  some  control  over  each  hand  and  arm,  al- 
tfiough   i\m\  left  fiand  seems   to  have   the  most  strength  and  freedom  of  [novement. 
He  has  no  intelligible  speech  and  currently  uses  a  Sharp  Memowriter,  along  with 
a  S  and  Spell   to  communicate  in  his  home  environment.     In  class  he  uses  an 

alphabet  communication  board  and  typewriter.     He  has  spelling  skills  above  the 
seco:  '\  grade   level  . 

Subject  //5  is  a  15  year  old  male.     He  has  been  diagno^.    '     ;  having  ataxic 
cerebral   palsy  and,  although  ambulatory,  exhibits  an  unsteac'/  gait.     He  is  able 
to  use  his  right  hand  to  select  items  in  front  of  his  body.     He  has  extremely 
limited  fine  and  gross  motor  control  of  his   left  hand.     The  subject  currently 
uses  signing,   typing,  and  a  communication  board  to  indicate  his  wants  and  needs. 
His  reading  and  spelling  abilities  are  at  about  the  fourth  grade  level. 

Ma ter i  al s :  Autocom 

With  "Iron"  (Small,   Large),  "Tee"  Grip  Interfaces 
Smal 1  and  Large  Square  Over  1  ays 

Procedures:     After  selecting  a  suitable  interface  speed  and  square  size,  based 

on  the  client's  physical   abilities,   the  various  aspects  and  functions  of  the 

Autocom  -  (e.g.- j-  col  or  coded  -squar-es-,— i-nd  i-cat-or^l -i^ght-s-i-  and— I  eve  Is) -were^-explained-. 

The  client  then  demonstrated  that  he/she  could  turn  the  device  on  and  off. 
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I  ol  lov/i  iMi  .»  pi  iu:li(:<'  period,  llm  clirvil  w.is  .r.kcd  lo  sprll  <.?i(]hl  W(ji'ds  using 
lUc  Aulocom.  lUc  words  wp.ro  .il  tlui  lanzond  (jriuh*.  Irvi^l.  llu'  tinuj  it.  look  lo 
'.pnll  iwcU  v;ord  an<l         niiml)tM'  of  tMior*.  piM*  word  vjorr  riMordiul. 

Tlu^  nexl:  [)ort  of  I  Iuj  clinicol   (riols  involved  u-^inrj  sov(M<H  of  i  Ik*  Aii(().:o(n 
runctiorri,  such  as  the  l)ncks|)aco/cr ror  correction  cipdhility,  prinior,  .jlnrm, 
clcor  tind  procjrommi  ncj  functions.     After  we  deri)onstrnted  each  function,  the 
cli(inl  vjas  dsked  to  use  it  (c.ij.,  to  [)ro(jrain  o  incsso(jc  ol  his/her  choic(0. 

DiH'incj  tlie  final   section  of  the  clinical   trials,   the  client  tjave  feedhack 
on  ttiose  features  of  the  device  which  were  difficult   to  see/licar;   features  liked 
or  disliked;  peaces  the  device  would  be  helpful    (e.g.,  school,  home,  talking 
v/i  tti .  others ,  etc.);  and  feedback  on  the  interface  us  ed. 

Results  and  Discussion 

Based  on  the  physical  abilities  of  subjects  in  our  sample,  the  small  squares 
proved  niost  appropriate  for  four  out  of  five  individuals.     In  addition,  four  out 
of  five  subjects  chose  the  small   "iron"   interface.     For  several   subjects  the 
"tee"  interface  appeared  to  be  suitable,  but  they  used  it  in  an  inappropriate 
manner  for  this  device.     They  attempted  to  "push"  on  the  message  squares  with 
the  tee  interface  much  like  a  headpointer  or  dowel  would  be  used  with  a  keyboard. 
Training  may  be  necessary  to  show  users  that  a  message  is  produced  by  gentle 
magnetic  contact  rather  than  pressure.     Selection  rate  (the  time  between  selec- 
tion of  a  message,   letter,  square,  etc.  and  its  registration  on  the  display) 
was  another  feature  of  this  device  which  the  clients  chose  based  on  their  abilities. 
A  wide  range  of  speeds  are  available.     The  settings  of  1-30  go  from  speeds  of 
8.05  seconds  at   1   to  less  than  .30  of  a  second  at  19  and  above.     Our  subjects 
ctiose  selection  rates  betv/een  1^  and  l3  or   .75  to  .30  of  a  second. 

Four  out  of  the  five  subjects  attempted  all  eight  of  the  spelling  words. 
All  subjects  made  at  least  one  error.     The  most  comnran  error  was  mistaking  the 
words  it  or  sat  for  the  correct  word,  at.     We  believe  that  this  is  more  a 
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All   clients  were  able  to  activate  and  deactivate  the  Autocom  a larm.  They 
also  appropriately  utilized  the  backspace  feature  to  correct  mi spel 1 i ngs .  Each 
client  programiiiecl  a  phrase  or  sentence  using  the  memory  function  as  requested. 

When  requested  to  give  feedback  on  various  Autocom  features,  one  client 
reported  thatthe  small   squares  were  difficult  to  see  due  to  the  light  deflection 
on  the  overlay,  which  is  a  product  of  the  Autocom' s  viewing  angle.     When  the 
Autocom  was  propped  at  approximately  a  30°  angle  to  the  table,  the  client  indi- 
cated no  difficulty.     Another  client  felt  that  the  print  produced  by  the  column 
printer  could  not  be  easily  seen  when  the  Autocom  sat  on  a  flat  surface.  He 
could  distinguish  print  when  the  angle  of  the  Autocom  was  changed.  ? 

The  subjects  were  asked  if  they  liked  being  able  to, change  the  selection 
rate.  All  agreed  this  was  a  desireable  feature.  Color  coding  of  the  squares 
according  to  function  also  received  favorable  response. 
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The  features  preferred  by  most  subjects  included:     a)   the  choice  of  large 
or  small  message  squares;  b)   the  ability  to  program  individual  messages;  c)  the 
spelling  mode;  d)   the  correction  functions;  and  e)   the  printer.     The  features 
disliked  by  nK)s  t  clients  included:     a)   the  large  size  of  the  device;  b)  the 
pos  i  t  iuiii  fig  of  some  of  the  functions    (e.g.,   the  back  word  square   is  too  close 
to  the  back  space  square  causing  erasure  of  entire  words  when  only  one  letter 
was  desired;  and  c)   the  provision  of  functions   (e.g.,  mathematical  symbols) 
subjects  f'    L  would  rarely  be  used.     Three  of  the  subjects   indicated  that  whole 
words  would  be  more  desireable  than  mathematical  notations. 

When  asked  where  the  Autocom  would  be  most  helpful   for  communicating,  all 
of  our  subjects  responded  that  it  could  best  be  used  at  school.  Portability 
was  felt  to  be  a  limiting  factor  in  using  the  device  at  home  as  well  as  at 
school.     Only  one  client  reported  that  the  Autocom  would  be  useful   for  conver- 
sation. The  interfaces  provided  with  the  Autocom  appeared  to  be  easy  for  our 
subjects  to  use.     However,   there  were  several   recommendations  for  changes  in 
either  the  device  or  the  interface  to  facilitate  selection  of  messages.  One 
suggestion  was  to  have  a  smaller  surface  on  the  "iron"  interface  so  as  not  to 
cover  so  much  of  the  board  and  in  some  cases  making  it  difficult  to  see  items 
because  they  are  covered  by  the  "iron".     One  client  did  not   like  the  strategy 
of  sliding  the  "iron"  across  the  Autocom  surface  due  to  the  potential   for  acci- 
de  tal   entries.     A  way  to  avoid  this  possibility  is  to  prolong  selection.  One 
subject  found  that  the  "lips"  surrounding  the  Autocom  surface  impeded  use  of  th 
"iron  in  selecting  message  squares  at  the  perimeter  of  the  boa  ri/      Me  was  unabl 
to  turn  his  wrist  in  order  to  overcome  this  problem.     He  suggest,  eliminating 
th  i  s  lip. 

Summa  ry 

The  Autocom  is  a  functional  device  for  anyone  with  a  wide  enough  range  to 
u'.,c  all  or  most  of  the  surface.     The  choice  of  square  size  and  rate  makes  it 


544 


useful  even  to  individuals  whose  accuracy  may  prevent  the  use  of  more  conven- 
tional systems,  such  as  standard  keyboards.     The  "iron"  type  interface  is  also 
lu.-lpful    to  individual,  who  nur/  have  poor  selection  skills  when  they  involve 
rrocly  nioving  to  an  area,  selecting  an  item  and  moving  on,   like  the  skills 
requirec4,^or  keyboard  selections.     To  make  maximum  use  of  the  Autocom,  reading, 
spoiling  arid.,  coding  skills  are  required.     This  allows  the  user  to  readily  program, 
store  and  retrieve  items  needed  for  communication. 
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PRC 


Prentke  Romich  Company 

8769  Township  Road  513  •  Shreve,  Ohio  44676-9146  •  (216)  567-2906 


August  3,  1982 


Dennis  Dahlquist,  MS 
Biomedical  Engineer 
Assistive  Device  Center 
School  Engineering 

California  State  University,  Sacramento 
eOOO  J  Street 
Sacramentx?.  CA  95819 
Tel.  (916)454-6422 

Dear  Dennis, 

Enclosed  please  find  additional  comments  on  the  ADC's 
evaluation  of  the  Autocom. 

I  hope  that  this  feedback  reaches  you  in  time  to  be 
incorporated  into  your  final  evaluation. 

Sincerely f  " 

Director  of  Client  Services 

SHS : cc 
enc . 

P.S.     Enclosed  please  find  copy  of.  the  EXPRESS  3  operator's  manual 


on. 
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ERIC  ILECTRQNIC  AIDS  fo;  thf  SEVERELY  HANDIC^APPED 


Prentke  Romich  Company 


8769  Township  Rcxid  513  •  Shreve,  Ohio  44676-&146  •  (216) 


July  22,  1982 


1^  cce  1        ,  ^cnuf  ■  ;:Lurer  PRC 
Pcwer  Source  OK 

Orerator  cd  j  u  strr.ent  s  :     Same  es  they  say  plus  click  on/off. 
d:splcy  longer,  displcy  shorter,  AMV  on/off,  serial  to  viewer 
Icrioer,     serial  to  viewer  shorter,     serial   to  viewer  on/off, 
serial   to  printer  on/off,   channel   A  configure,  channel  B 
configure     channel   select,  channel  on /  off,  click  louder, 
click  softer,   system  message  shorter,  system  messagi?  longer, 
cutocorri  on/off     (See  Level  0  vocabulary) 

Page  2  IP 

32  character  LED  display 

28  character  for  text,   1  for  cursor  and  3  for  status 
information 

Page  2  4P 

32. character  display 

Page  5  IP 

Memory  is  freed  up  if  the  item  deleted  is  still   in  RAN 
( Lost ■ 8  squares  ) 

lAsZ^yVp  ^^^^  ^ 

28  characters  of  text 

Upper  and  lower  case  printing  capabilities  will  be  standard 
features  of  all   Autocoms  manufactured  by  PRC. 

Also,  available  through  PRC,   is  the  Bliss  symbol  printer 
which  requires  additional   PROMVs  and  has  the  capability 
to  print  out  over  1400  Bliss  symbols  on  the  Autocom's 
built-in  pr  inter. 
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■  ELECTRONIC  AIDS  for  the  SEVERELY  HANDICAPPED 


Append! x  H 

Documentation  of  Hardware  Developed  and/or 
Used  in  the  Project 
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jrf-i.it-.  HfCi  eC'LIPHENT  PURCHmSES,  1931-32 


I.  !tT.iiit.'H  City 
TransForth  Ij 

'i.  UOSOURCE 

4.  Higher  Text  Ij. 

o  -  Hc  aderi'i  i  c  s 

b.  MFFle  Hriter 

i\  Maaic  Hindoi.o 

8.  MFPle  Sptlier 

9.  ='isn:aic 

Uj.  CcMViFlete  Graphics  SysterM  1] 

11.  higher  Text  11 

12.  Hish-Res  Secrets 

13.  CRmE  and  HChT 

14.  DISPbH/bb 

15.  Integer  Basic  Coiripiler 

16.  MICRO/PPPLE^  »^oi.  2 

17.  Inspector 

18.  Locksmith  4.6 

19.  Quick  loaders 

20.  Diablo  RRH  Printer  Driver 


b •  f  la J  or  Supp lies 


1.  LCD  Evaluation  Boards 

2.  ZV60/HPPLE  Interface 

3.  fipple  Nuioeric  Keypad 

4;.  Sharp  HeiYiO'.Mriter  EL-ri3Lil 

5.  Sharp  Talking  Calculator ^ FL-b2u 


h'  r  o  (I  I     •  •  2  3  91  T  Q  jz.  ■■■  3  y  8  2 


L-  a  T.  a  9  L«  r'  i  e  £ :  liii  o  f  t  i.o  a  r"' 


n=i  jor  buppi  1  es 
Minor  Suppi les 
i£=iuipioent 


H,   bot  t  iitare 


6.  Htari  JoMstickr. 

7.  Infrared  Touch  hatrix  Par-T. 


r-iinor  Suppl  les 


1.  Sharp  MtiuCHHr Iter  Paper 

2.  Si lentype  Printer  Paper 

3.  Handiuoice  Carrying  Str.r^p 


E=?uiPirient 

1.  SiDiKi  Ms-sessHient  Table 
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:-iHh;ijMHR£  De»'hL.OPED  kV  THE  PROJECT 


Hardit^are  mas  coriEtruct. -Hi-:-  E-Mtaiiji  sxana  alone  de'-.act-s  tor 
d  =  E.e=  SHient,  purposeSi'  or  a=-  peripheral  e'=iuiproent  used  in 
con junctiort  nnth  the  computer  ^ysteiM.     The  purpose  of  the  stand 
aione  ae^ices  iMas  to  prouide  sifople  visual  or  auditory  feedback 
iHhen  used  in  conjunction  »»,pith  sj.«" itches.     This  systen*i  was-  then 
L'  ^  e  d  t  o  ^1  e  1  p  a  s-  a-  e*  s  s  t  h  e  c  i  i  e  n  t  '  *=-  d  e  sr e  e  o  +  c  o n  t r o  1  o uer 
different  Physical  and  co9ni ti'.'e  selection  roethods. 

riard'oare  used  as  coroputer  P;eriPherals  fell   into  two 
cl asses i  use  as  an  adaptor  to  aliouj  other  deuices'v such  as 
suntches.;'  to  interact  Mnth  the  cotoputer*  and  to  serue  as  output 
modes  for  the  cofviputer'..  i . e.  *  speech  output  devices-p  uideo 
displays*  Li9ht  tpVfittins  Diode  displays>.     The  purpose  of  these 
per ipnera Is  inas  to  increase  the  flexiDlity  of  the  computer 
as  an  assessoient  tool  by  increasing  the  number  of  input  modes 
and  output  modes  accessable  .o  softu'are  control  by  the  computer. 


ASSISTIVE  DEVICE  CENTER 

BCHdOL  OF  EMOIMKEMMQ  iaiSl4S4-M«l 
CALIFORNIA  STATE  UNIVERSITY.  SACRAMENTO 
■MHIJ  STRiET.  SACHAMIMTO.  CALIFORNIA  tStlt 

OPERATING  INSTRUCTIONS 
LIGHT  TONE 

Ih^  Light   Tone   Box   is    a   feedback  unit  indicating, 
through    tho   use   of   light   and/or   sound,   when   a   switch   is  closed. 
The   sound   can  be  varied   from  a   low   pitch   to   a  high  pitch. 
There   is   a   green   light-   on   the    front   panel   and   a  red   light  on 
th.e   rear   panel.      Volume,    sound  pitch,    and  on/off   controls  for 
volume   and   frequency   are   located  on   the   front  panel. 
TO  OPERATE: 

1)  Insert   a  minature   phone   jack  plug   attached   to   a  switch 
into   the  minature  phone   jack   in   the   center  of   the   front  panel. 

2)  Turn   either   or  both   of   the   switches  marked   "tone"  and 
"light"   on.      Turn   the   "volume"   knob    clockwise   1/4  turn. 
Close   the   switching   device,    either   sound  or   light   or   both  will 
result. 

3)  Volume  may  be   increased  by    turning   the  volume  control 
clockwise  or   decreased  by   turning  the  volume   control  counter- 
c lo  ckw i s e  . 

4)  Frequency  or   pitch   is    controlled  by   the  knob  marked 
"Frequency".     Pitch   is   increased  by   turning   the  knob  clockwise. 
Pitch   is   decreased  by   turning    the   knob  counter-clockwise. 

If   the   lights   burn  out,    unscrew   the   green  or   red   cap  cover 
Push   the  bulb   inward   and   twist   it    counter-clockwise,    then  pull 
the   bulb   out.      To   insert    a  new  bulb,    push   the  bulb   inward  and 
twist   it    counter-clockwise.      Now  screw   the   colored   cap   into  its 
socket. 
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To   replace  the  batteries,   unscrew   the  four  Phillips 
head   screws   and   gently   pull   the   two   halves   of   the  box  apart. 
The   t.ransistor   battery   may  be   replaced   by   pulling   the  battery 
away    from    the    terminal    clip.      Po,j    the   four   size   "D"  alkaline 
batteries    out    of    their    clips    and    replace    them  with  new  size 
"D"   alkaline   batteries.      Slide    the    top   back  onto    the   box  ant- 
switch   it  on. 


11/17/80 
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'A  1(0]  ASSISTIVE  DEVICE  CENTER 

Z^>^S^^:3  BCHdOL  OF  EMOIlililaMO 

CALIFORNIA  STA^S  UMIVERSITY.  SACRAMENTO 
■000  J  811111?,  OACRAMIMTO.CAMIBORIilA  BMtt 

OPERATING  INSTRUCTIONS 
2-LIGHT  BOX 

The   2   Light    Box      s   a   self    contained,    battery  operat 
feedback  unit.      When   the   box   is   appropriately   connected   to  one 
or   two   switches,    either   of   two   lights  may  be   turned  on  or  ofi. 
Each   switch   controls   one  light, 
DjLrec ti ons  For  Use 

The   2   Light   Box  has   two  minature   phone  jacks,    one  on 
either   side   of    the   box.      A  minature   phone   plug  must  be 
inserted  into   the  jack  on  the  white   light   side   in  order  to 
control   the  white   light,     A  minature  phone  plug  must  be 
inserted   into   the  minature   phone  jack  on   the   red   side  of  the 
box   to   control   the   red  light. 

The   2   Light   Box   is   powered  by   four  "D"   cell  batteries. 
The   light   bulbs   are   three  volt   light  bulbs.      To  replace 
the  battery,    unscrew   the   four   Phillips   head  screws    (2  on  the 
Lop   of    the  box   and    two   on   the   sides   of   the   box)    and   pull  the 
two'halves   of   the   box   apart.      Exchange   the  batteries. 
Reinstall   in  reverse  order. 

To   replace   the   light   bulbs,    unscrew   the   colored  caps 
froTB  the  box,    push   the   light   bulbs   in  and   tv/ist  counter- 
clockwise.     Replace  bulb  by   installing   in  reverse  order. 
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ASSISTIVE  DEVICE  CENTER 

SCHOOL  OF  ENOIMFEMNO  lt1IMM-S4ai 
CALIFOnNIA  STATE  UNIVERSITY,  SACRA^EtlilTe 
BOOO  J  STREET.  SACRAMENTO.  CALIFORNIA  S9018 

■  0  }^  M  k  AT  1 N  G   INS  T  RUCTIONS 
A   LIGHT  BOX 

'J'iie    h    Li}; lit:    liox    is    dtjsi^;neu   to   be   used   with  the 
Ti'i'iilku    kuiii.i  ch   Joys  Lick,      The    A    Li^.-.ht   Box   is  constructed 
to   indicate    the   direction    of   movement   of    the  Joystick, 
11    the   Joystick   control    is    set    up   so   the   output    cord  is 
away    from    the   operator,    the    following   orientations  may 
be    used.      Joystick   m o e m e n  t    away    from   the   operator   toward s 
'.he    cord    is    ''North",      Joystick   i.i o v e ni e n t    towards    the  operator 
is    "South",      J  (j y s  L  i  c k   ni o v e m e    t:.    to    the    right    is    "East"  and 
Joystick   movement    to    the    left    is    considered  "West". 

The   m o  V e m L' n t   Northward   of    the  J r-  v s  t i  c k    lights  the 
light   with    the   red   background.      Southward   movement  is 
iudi   ated   by    the    liglit    :n   tlie    green  background.  Eastward 
movc?ment    lights    the    IVght    in   the  v/hite    field    and  Westward 
movement    lights    th.'    Light   with   the   yellov;  background. 

TO  OPERATE: 

1)  Insert   plug   A   from   the  Joystick   unit  into 
receptacle  A  on   the   ^4   Light  Box. 

2)  Insert   plug   E    -rom   the.     oystick   unit  into 
j^eceptac^e   B   on    the    A   light  Box, 

3)  Move   the   Joystick   control   jr.   each   of   the  four 
directions    to   insure    that    tl;e   units  are 
operatiMg-if   not,    check  plugs   on     .le   4  Light 
Box    to  make   sure    they   are    firmly  seated. 

To    change    the   A    "D"    cells    inside    the  box,  remove 
the    4   Phillips    screv7S    on    the   perimeter   of    the   box.      Should  " 
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any    of    Ihu    ilj^lit:!;    y^o    ouL,    Ihv.y    may   ho  •  •  c ,  d  '.y 

uu.^uiruwiuj',    tluj    i)laslic    hood   over    the    h ..         ,      Push  Llie 
hulb    in    (1/8"    Lo  and    Lurn    clc-  o   until  rosista 

.1  !i   'iu!t    (ahouL    .1/8   of    a    Luru),    and    relea^je.      The  buih 
shoa..;   be    froc!.      Replace  with   a  //47,    CV  minaturc  bayonet 
1  amp  . 
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ASSISTIVE  DEVICE  CENTER 

BCHOOL  OF  EMOIMEEMMO  et1tM84.«4ai 
CALIFORNIA  STATE  UMIVERSITY.  SACRAMEMTO 
B000  4  BTRIET,  SACIIAKSttMTO.  CALIFORNIA  tBAie 


Ol'H  RA'lMNd  INSTRUCTIONS 
16   TONE  BOX 

The.    ir.   Tone    Box    is   a    feodback   sysLem   allowlnp,   the  user 
^''I't^n    a    .switch    iii    closed.      Tin-   opr.ator  may 
'•huosc   any    one.   of    sixteen    discrete    tones   or   ehooye    a  variable 
I     le   mode  . 

The    1.6   Tone   Box   has    dimensions    4"   x   5"   x    6".      The  front 
'  '''^  '    '  "nt  .iins    three   switches;    a   volume   control;  a 

I  rrqueucy/ou-oi  t    .-.elector,    and    a    toggle  switch. 
TO  OPKRATE: 

(Refer    lo    Diagram  1) 

1)  The   operator  must    first    choose    one   of    the   sixteen  constant 
tones    (chosen   by   flipping    the    toggle   "C"    switch  downward) 
or    the   variable    tone   mode    (chosen   by    flipping  toggle 
switch   "C"  upward). 

2)  A  minature   phone   piug    (not    included)   must   be    inserted  into 
.he   uppe     minature   phone   jack   "A",    if    the   variable  tone 
mode   is   chosen;    or   into   one   of    the   sixteen   lower  minature 
phone   jacks    if    the   constant    tone   mode   is    chosen    (as  shown 
in    d  i  ag  ram   1 )  , 

3)  Turn    the   dial    marked    "OFF-Frequency"    1/q    turn  clockwise. 

4)  Turn    the   knob   mari.ed    "Volar..  "    1/4    tu-n  clockwise. 

5)  Upon    closure   of   switching    device   attached    to    the  rainature 
phone   plug,    feedback    sound  results. 

6)  Volune    is    controlled   by    rota'.ing   "Volume"    knob  clockwise 
(]o'jder)    and   counter-clockwise  (softer). 
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/)      Tour    Is   (•  on  t  rc)  I  I  (mI    111    i'.uo  ways: 

a)  ir    Ihv.    variabU'    Louo   mode    J.j;    cho.'.uui    ( t:  oj>  swUch 

u  p    a  ud   m  i.  n  a  I  u  : n    p  h  o  n  r    p  1  u        n   m  i  na  I.  u  r      p  h  one   J  a  c  k  ma  r  k  c  d 
"a")    tone.    In    cont:  ro  Mod   by    ro  t:a  t:  i.nj',    knob   marked  "l'M'(inency 
OFF''    cluckwiBc    (hi^^ber   piticb)    or    coun  t:  e  r  -  elo  ckw:i    t.«  (.U)v^^er 
p  i  t:  c  1 1 )  . 

b)  l.i"    liie    cousl.auL    lone   mode    I.      cbo:jen    (togp,l.^    switcb  "C" 

C  flipped   downward,    and   a   ininature   pbone   plug  inserted 

to  one  of  tlie  minature  pbone  jacks).  Tbc  highest  tone 
results  when  the  switch  is  plugged  into  the  upper  left 
jacks;    the   lowest   pitches   occur   in   the   lower   right  jack. 
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'^'i-  f."'        --Pid'zis  -^iivtPtri  LtLir;.'.  1 1  3ht  eivuttins  diodes) 
ifi  ;t  f  « Htr -rv:^~t  r.i. It    Mi^itr^j  v,      Thn-^-:  (.:  art        c r,r*it  roi  led  b':^  t.hs;^  (v^dio 
•♦•jck  fltj'.iel   I  coi'iput^r  JtJhnn  conne':^•?d    «.»  it.  b'j  tne  Peripheral 
Input  /  ijiitpi.it  Interface  L<e"ic^^  and  dri'ven  by  the  appropriate 
-'jtthi^re.     Thb  "i^uai  feedback  provided  by  the  LEDs  allows 
t*?::iins        a  *r canning  typp  of  cop'ri]  t  ir.'t  select  ion. 
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irii=.  d-^'-nce  coupies  a  nuiMPric  ke'r<Doard  h.nth  a  feedback  Dox 
iMhi  en  pro'v' 1  des  a  mi  sua  1  nunieric  d3  =F  ia'H  i«nt.h  a  snnuitaneouH 
audiT.ory  tone.     [ndivi dUdis  '•nth  sufficient  i.iotor  control  can  b 
assessed  for  their  ataiiTM  to  operate  this  soiai     It?  key  )  eijutch 
Hiatr  1;  • 

Ccnv»Fonent=.  Re^ui^'eo 

a .  hUM'ier- 1  c  Ke'=ll:'Oa^'  n 
■  D.  lED  LI ^ht-'Trjne  Box 
c.  Ribbon  CaDle  I'Uth  DB-S":'^^'  teriui nations 
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LED  LIGHT  TONE  BOX 
OPERATING  INSTRUCTIONS 

1)  Connect    the  blue   flat   "Ribbon"   Cable  between   the  back  of 
the   keyboard   and    the   tope   of   the   display/tone  box.  The 
plugs  will   fit    in   if   they   are   correctly  aligr.ed. 

2)  On   the  blue  display  box   flip   the   toggle   switch   to  "On", 
by  pushing   it    towards   the   red   light.     Now   push  one  of  the 
keys   on   the  keyboard.     The   appropriate   digit   should  be 
displayed   in   red   letters   by   the  LED  Numeric  Display.  If 

a   sound   response   is   also  desired,    rotate   the   know  marked  volume 
clockwise   1/4   turn.'     Push   another   key.      Both   the  LED  Display 
and   the   sound   should  function. 

3)  When  not   in  use,    flip   switch   to   right   so   indicator  light 
t  ur ns   o  f  f  . 

4)  If   the  4   "D"   cells   discharge,   replacement    is   easy.  Unscrew 
the   2   screws   on   each   side  of   the  blue   display  box.  Slide 

the  front  panel  off  of  the  rear  panel  and  replace  the  batteries* 
Reinstall   the   front   panel   and   its  screws. 
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!        .i.'irrt,  f.,",     i:  \.\:f-n  u,    « »r-»  n  ifir  T.  i'"jn  I'lit  I  t,.fie  Peripheral 
1  nr  1 11   »  K»t  r  ut    I r ii  »  r  t  ir  »       i  •  j  r  r   r  r,     i  | ,      r   t   rn  i  i    "uwx  r r>: ^  t 
'I'^o  p  T   I'litrj  tfif;   \\:v^\o  i-hj'-i    MO'J>- 1   I  iMprrorouiP'Jter .     Up  to 

i>»ifrri  DO    L«'>  c  jIj let  \*\\\\=it\n3  iti  Piuuut.ur»?  phone  F  lu9<ev. 
1  r  i  1  ;   «Mt » i  f  1     u\  1 1.  r  h  r  :,r     i  i  1 1  n  a  j  i  mi.»  r  t       Ur.»e  of  as : loent 
•  •ft.iiMff    r  h  i»         '  .:•  coriVr  ol   ..it   t  roo\  one  vo  t  lup  suiitrhes. 
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2K 

-AAA/- 


2K 


] 


■9 — ^ 


1 


•AA/^ — r—^  


pAoM  vitrei 


s 


IK 


 ]  d  s/=r 
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HF  ^- 1  P   ij  ^Vi^:   r'.=idO  1  »=•   HOd  1  f  1  C  -dt  1  On 


■       HFPie  inaiiie  Paaale:-  n.a'-'e  FUEnbutton  ei...  ich»=s  on  theni  to 
aiiow  user  inttract. ion  u»ith  coniputer  prosrams.     &y  uiirin-? 
i'lin lat-ure  pnont-  jack=.  in  parallel  iiJith  x.hp  PUrhbutton  sMJit-rhes* 
'-»ar lous  external  -r-oji tcnes  can  b^  u^ed  in  place  of  the 
PUsnDuttons.     Hn  external  SMUtrh  ii.ihicn  t-errui nates  in  a  mature 
p ho ri e  P 1  ij 9  is-  i ns r t- e d  in t- o  t h f- ho ri e  j a c ^;  of"  t- h t-  ro o d 1 1 " i ed  Ga ivi 
Paddle.     Both  the  pusnbuttons  and  the  external  switches  can  nou! 
be  used.  This  aiioM.<s  a  person  Mutn  a  single  or  dual  s'.oitch 
pnysical  selection  method  to  access  coMfPuter-dased  assesstvient 
Fro-=irariis.     finotner  aduantase  is  that  tnis  inethod  of  interfacing 
sii" Itches  to  the  coruputer  is  inexperisi'-->e  when  coropaped  with  a 


separate 1 y  pure  hasec  i nter +  ac e  Doar a . 


To  /-fis/" 
of 

C/>C£4.V 


<- 
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'  -.-^  '-nU^^rI^•1t  bVrs  fht::.  I  ZtR  iVSTErl 


.--iir   r..Mr.r.e,.,  i*-.      c q.md  1  nat- 1  on  ot  phone-ivi^  -r-ynt-hesis  ha»-di'.iare 
ana  =ot  t-uiare  Mihicn  can  be  Lvsed  to  procjce  S't^nthesized  ^peecn. 
it  r  dn  oe  ijfe-d  t  o  1 1  iust-rat-e  Lhe  aduanta^es  and  disadMantases  of 
th}  -:^-  inethoa  of  pnont roe-based  speecn  E-yrn-ner  is.     The  ha»'d»'iar-e 
consiE-T-s  of  a  '.-'otra----:  USH  pnoneivie  synthesizer  ivn'dule  »:onnected  to 
an  audio  amplifier^  ana  installed  in  a  speaker  box-     The  UbH 
iMoauie  is  fed  a  strinsi  of  phoneivie  codes  produced  by  an  Hpple 
iviicrocoiviputer,  and  transtered  to  the  USH  moaule  Mia  a  par.:ill^ 
I  n  t  e  r  t  ac  e  o o a f"-  d .  ^ 

Tne  original  sotttnare  used  to  'Iri'-.'e  this  systeni  was 
pro'-.'ided  by  John  Eulenbers  of  Michigan  state  Uni'-.^ersity.  To 
i.iake  It  easier  to  use^  roucn  of  the  program  was  rewritten    in  a 
"user  friendly"  manner,     Consistin-3  of  to.io  parts,  the  software 
IS  Dr-oKen  UP  into  a 'means  of  ^eneratin?  phoneoie  strings  and  a 
means  for  rearran=nn9  previous  p-honeiv,e  strings  saued  on  disk 
t  iles.     The  following  listing  is  frooi  the  instruction  portion  of 
tkie  prograius. 
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iriiTRUCTiUN::.  FOR 
PHONE H£  HECCkuEh 

HriO 

PHONEr-E  PlhV&hCk. 


BOTH  PROGRhHS  NILl 
NOT  OPERRTE 
UNLESS 
THE  sPEHKER  IS 
CONNECT  ED ' 

IF  TT  IS,-r  T,  CONNECT  IT  UP  RIGHT  NOH ! 


jEoCription  hno  operations 

OF 

pH Of -fcME  RECORDER 
PHONEr-iE  PlMtPmCK 


ERIC 
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.  !  :  t  r';i:  v'lH  riON:.:  PHONErit  RbCuRr!ER=  PR 
FHOHEME  PLhVBPi:k=  PR 


 1"'-^:'---:-^:h:i  "Rrt-  Ltfs  Vuij  tNTER  hNO 

'.^'^-.^'-"^  ^•iURuc.J^  PHRflSho^  SENTENCES 
i.''r'    ,■ 'rr-'iNii-  IN  THE  hPPRijpRlMTE  UOTRhX 
Pi-,  ;r-'EriE  CODES  INTO  THE  MPPLE  MICROCOH- 
;-Xi:-,R.   THt  USH  SVNTHhSIZER  IN  THE  REflL- 
ic- it:  bPEfiKEK  WILL  "SPEAK"  THESE  PiiU- 

N  -IlE  ChLlEu  "TEMPORhRV  FILE"  IS 
CREATED  ON   j  HE  DISK  ^-IHFN  VOU  STPRT 
ENitKiNC-i  PHONEMc  CODES.     WHEN  VOU  ARE 
FINISHED.  VOU  WILL  GIuE  THIS  FILE  A 
Pt-RriMNbNr  NhHE  <  OF  VOUR  CHOICE  >. 


THii  HhOGRAH  "PP"  IS  USED  TO  EDIT 
Ti-iE  FILE  VOU  CREATED  USING  THE  "PR" 
PROC-.RMN.     VOU  MIGHT  CONSIDER  THE  "PR" 
Ph;OC-RAH  PS  A  "SCRATCH  PAD"  OR  "ROUGH 
DRAFT"  DEUELOPHEHT  AID.     SIMILARLV,  THE 
'■'■Pr"-  PROGRAH  IS  CONSIDERED  A  "PROOF- 
HEADING"  AND  EDITING  TOOL. 

USING  "PP%  VOU  CAN  SHUFFLE  THE 
URlJER  OF   lHE_LiNES  IN  A  DISK  FILE  COH- 
TAira'NH  i-'HOiitNEo.     VOU  CAN  THEN  SAUF 
THE  REARRAf-!GED  LINES  AS  AN  ENTIRELV" 

FILb,  lEAUING  out  THE  UNNANTED  LINES 


usiNb  phuneme  kecorder  '.:pr;.< 


) 

/ 


MS  tGU  KNONp  hHEN  VOU  FIRST  RUN 
■PR"^  Th=i  PRO&RftM  mSKS  IF  VOU  MftNT  I'vh 
STRUCT I OKS.     VOU  NQH  KNOW  WHRT  HmPPFNs 
r^hrN  VOU  iVPE  "VE3".     NOM  I  ■  LL  TELL  VOL 
HRPT  iO  EXPECT  hROM  THE  REST  OR  THE 
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:^-ib-;R  VOU  FINISH  HiTh  THESE  IN- 
SThUCTIONS,  VOU  MILL  SEE  H  SCREEN 
uISPLhV  HIlH  PROGRhM  CuMHPNDS  ON  THE 
TOP  OF  THE  SCREEN..  mND  h  NUMBER  WITH 
M  V-  r-T  HIDSCREEH: 


COhr-iMNDS:     CODES  =lIST  THE  UOTRPX  LJjDEb 
LIST    =LI3TS  THE  PHONEHES  ON 

THE  LHST  LINE 
MAP      =ShOMS  THE  PITCH  LEUELS 

ON_ThE  PHONEHES 

repeht=spcihk:s  the  line  hgrin 
enli     =ends  the  PROhRPM 


iHt  HUHEiER  "1"  IS  THE  CURRENT  LINE 
NUMBEk.     up  to  63  PHONEME  CODES  CPN  BE 
ENTEkEu  PER  LINt.  AFTER  VOU  PRE  DONE 
TVPING  CODES  INTO  P  LINE.  PRESS  "RETURN" 

PFTER  H  SHORT  DELPV,  THE  SOUNDS  VOU 
CODED  IN  NIL.L  BE  SPOKEN  CUT  THROUGH  THE 
SPcHKER. 

THE  NUnBER  "2"  MILL  MOW  BE  PRINTED  UNDER 
THE_FIRST  LINE  NUMBER,  PND  VOU  CPN  NGN 
criTbR  H  n£M  SET  OF  PHONEME  CODES. 


you  MUST  LEPUE  P  SPfiCE  BETNEEN  EhCH 
SEPPRPTE  PHONEME  CODE  THPT  IS  TVPED. 

E;-<Pr-!pLF : 

i;   iPPO  PHl  K  S  EHl  N  T  T  UHl 
E  V  T  PHt3 


PlEPSE  df.GIN  EhCH  LINE  WITH  p  "PPUSE". 
WHICH  IS_EITHER  CODE  "Pptr'  OR  "PPl". 
THIS  SuRt  OF  PLlOWS  THE  SVNTHESIZER  TO 
GET  P  "RUNNING  START"  SO  IT  CPN  LRUNCH 
'^ilGrii    INTO  PRONOUHCING  VOUR  CODES. 
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;  r"  Yi  hiSH,  ]>;£  P I  TCH  Lci' 'RL.  OH  EmCH 
PhOhFhE  COuE  CPN  BE  ir^CFEPiED  OR  DE- 
''-•r'i:H-:.Eu.     Bt  TVPINO  h  BEE'ORE  M  OuDE# 

Tf-iE  PITCH  IB  iNCRtMSEO.     H  BRt^'-'RE 
*  L  /ijE  i^ILL  OECriEHSE  ^HE  PITCH.  H'rMlriji 
BE  BURR  TO  LEh'  'E  H  BPmOE  BERuRE  HnQ 
HrTER  ThEBE  PITCH  COBEB.. 

EXi^r  ■Fi_FB: 


EHl 


K  B  -  EHl  N  T 


+  -^  EHl   N  T  PhliJ 


NOTICE  THhT  VOU  CPf-i  TVPh  IH  MORt  TKhn 
u.-iB  Px  TCH    CODE  BEFORE  EfiCH  PHONEME 


CODE.     THIS  I 


r  tJiJK'-.  4 


FI..I?! 


s  BECfiUSE  THERE  PRE  REPLLV 
■:  OF  PITCH  HHI.CH  VOU  Cm 


UhRV.  HITH  no  pitch  codes ^  EOERVTHING 
VOLi  TYPE  IS  MT  pitch  LEUEL  #2. 


H  LIST  Oi-  THE  PITCH  LEVELS 


PITCH  Lhl.^izL  (LOWEST  TO  HIGHEST: 

\   -  :■  =  PITCH  LEUEL  #  1 
HO  CODE)  =  PITCH  LEDEL  #  ?. 
\   +  '}  =  r'lTCii  LEUEL  #  '6 
<:  +  +>  -  PITCH  LEUEL  ?t  4 


i'.iiiCE  VO'ij  TVPE  ifi  hi  PITCH  CODEj.  THE 
RES.T  OF  THE  PHONEME  CODES  ON  VOOR  LINE 
hILl  hLSO  be  set  to  THE  ShHE  PITCH 
LEUEL.     HONEUER^   IF  OTHER  PITCH  CODES 
rir:t  EHCOUNiERED  ON  THE  SHME  LINE,  THEV 
MILL  IMCREHSE  OR  DECREfiSE  THE  PITCH 
i-c'.-^EL  DEPENOINC-i  m  THEIR  SlOhl  ■::  +  OR  - 
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<HhPLE:  OjNLt  SHOinr-iG  I  HE  PITCH  CODEB;:' 
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'".  but  S  ?^Rbr"i  lE'- 


Li M r-1  H r-i Li  [jiLiCRiPJl L J 1" -I b : 


mOM  to  ijbE: 

hT  THb  BEblNrHNG  OF  M  NEH  LINE.  TVPE  THE 
COMHPND  HORD  PNG  PRESS  < RETURN >.  THE 
COhMHNO  WILL  BE  CPRRIED  OUT.  DO  NOT  TRV 
TO  MIX  THE  COHMmND  NORDS  hND  PHONEME 
CODES  ON  ThiE  SPME  LINE- 

EXfiHPLE:  CORRECT  ENTRV  \ 


b:  ^Mh 


H  Libl  OP  HlL  The  UuTRmX  PHOHEHE  CODE:: 
NILL  BE  LISTED  POR  VOU  (NOT  INCLUDING 
inE  hCCENT  CODES.     +  WND 


iJr-:r:HNLi:   i.  lb  i 


:>iE  L^Sr  LiNE  OP  CODES  ENTERED  NILL  BE 
lISTEu^ 
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LEiiEL  V: 


H 


H  "MM^"  OF  THE  PITCH 


 hlso  displmveu,  consisting  of 

.' _CnMrtMCTcrt:r..     THtRE  ChN  BE  FROM  OWE 
Ti.i  hiiljrt    y-s,  REPRESENTING  PITCH  LEUELS 
!    i'HO'JGH  4. 


CuHHHriU:  REPEAT 


SPtQKS_THh  PHONEhE  CODES  ON  THE 
hrliLKbu  LINE. 


CONHmNO :  END 

-■Tw-:TS  IriE  "ENCi  OF  PRueRHH"  SEQUENCE. 


NHtN  VOU  PRE  THROUGH  HITH  THE  PROGRPH, 
iVPE  THE  "ENU"  CGNMPHD,  HND  FOLLOH 
THE  INSTRUCTIONS.     VOU  WILL  BE  GIUEN 

THE  Option  to  hun  the  "phonehe  PLflvsHCK' 

PROGRhH.     THIS  PROGRPH  ALLOWS  VOU  TO 
SPUc  the  lines    Oh  CODE  THPT  VOU  NPNT, 
PND  THRON  PNfiV  THE  BPD  LINES. 


HmKE  sure  SREPKER 
H i.l J S9ED  IN  OR 
PROGRMr,  Hli_L 
riOT  Run  ! 


FHuHEME  PLfiVBHCK  k  PP  >  WILl  hLLu^l 
tUU  to  REUIEU  FILES  PREUIOUSLV  ChEhTED 
WITH  THE  "PHOHEHE  RECORDER"  PROr-iRPM. 

VOU  MILL  BE  RBLE  TO  PbRFORH  THc  FOL- 
LONINb  EDITING  FUHCTIOHS: 

1.  SPEMl--'  OUT  THE  ENTIRE  FILE 

2.  SPEPK  OUT  SINGLE  LINES  OF  THE 

FILE 

3.  LIST  PHONEME  CODES  OF  SINGLE 

LINES 

4.  SHUFFLE  THE  ORDER  OF  THE  Fli.E 

LINES,  hND  SHOE  THE  NhHLV 
SHUFFLED  FJlE 


ERIC 


BV  SHUFFLING  ft  FILE,  VOU  CAN  REOR- 
DER THE  SEQUENCE  OF  THE  LINES  FOR  EES i 
EFFECT.  POOR-SOUND I HG  LINES  CAN  BE  LhFT 
OUT  OF  THE  SHUFFLED  FILE,  LEflUING  P 
SHOOTH-SOUNDING  FILE  OF  PHONEME  CODES. 
NHEN  THE  NEHLV  SHUFFLED  FILE  IS  ShUED, 
ONLV  THE  LINES  VOU  REflRRHNGED  ARE  SflUED; 
THE  OTHERS  ARE  OMITTED. 


9^  '  '  'o9G 


I  tr 


T  Li 


FILE  Ci: 


'E.  HILL 
UlD  Bf£ 


BE  MN  E/::Mr-lPLE 
JHUFELED— 


NEH  FILE^T 


:LD  FJLE^f 

o 
.J 

1 

iZ. 


}   (  )  He  CODES  > 


EHi 


H 

UH3 


t  i  -1 0  I j  -r  T  H  E  E  M  M  P  L  E . 


TO  UiE  I'HE  USH  PriuHEHE  SVNTHESIZER 


TO  RUN  THr-:  PROGRhHS  ON  THIS  DISK. 
FOUR  PIECES  OF  HPRDNPRE  ARE  REQUIRED: 


hpple  nicrocohputer,  nith  disk 

DRIUt 

JOHri  BELL  I/O  BOmRD 

REhLISTIC  speaker  COHTfilHIHG 
'...iSH  SVNTHESIZER  HHD  hHPLIFIER 

INTERFhCE  CHBLE  to  connect  JOHt] 
BELL  BOPRO  HND  THE  REALISTIC 
SPEPKER 


HOOKLip 


1.  hPKE.SURE  THE  POhER  IS  OF^ 
TO  THE  hPPLE  HICROCOHPUTER 

2.  TPKE  the  COUER  off  of  THE  PPPlEj- 
AND  GROUND  VOURSELF  BV  TOUCHING 
THE  PONER  SUPPLV  HOUSINGCTHE  BIS 
METPL  RECThNGULPR  THING  TO  THE 
LEFT). 

3.  TPKE  THE  JOHN  BELL  BORRD  PND 
PLUG  THE  16  PIH  PLUG  OF  THE  IH- 
TERFPCE  CPBLE  INTO  THE  SOCKET 
HPRKED  "Jl"  ON  THE  JOHN  BtLL 
BOPRD. 

..^pv.  598 


MhKb  SURE  THE  BLhCK  HRRiji-i  On 
ThiE:  PLUG  HOUblNiI-i  LINES  UP  MITH 
THE  RED  DOT  NEXT  TO  THE  .ji 
SOCKET. 


BLhCK  MRROh  — >  RED  DOT 
IS  PIN  PLUS  Jl  SOCKET 


CflREPuLLV  INSER']"  THE  JOHN  BELL 
tiOi^Ru  INTO  SLOT  #4  Ih^  THE  BRCK 
OP  THE  MPPlE. 


iOHp^  bbLL  — >  SLOT  #4 
BORRD  OF  hPPLE 


lEmu  THc  Ch-iLE  OUT  THROUGH  THE 
BRCK  OP^THE  APPLE.  AND  REPLftCE 
I  HE  COOhR. 

PLUG  THE  FREE  END  OP  THE  INTER- 
PflCt:  CR3LE  CHhS  25  PINS.*:'  I  NTH 
THE  SOCKET  IN  BPCK  OF  THE  REAL- 
ISTIC SPEAKER. 

HAKE  SURE  NOTHING  IS  PLUGGED 
^^^T0  THE  '^EXTERNAL  INPUT"  .  IRfiK 
DP  THE  SPEAKER. 


EXT;-kNmL  INPUT  — >  NO 

CONNECT  I  Or-i 


FLIP  THE  SLIDE  SNITCH  TONARD  THE 
CABLE  SOCKET  (FOLLOW  THE  RRRriNP. 
POINTED  NEAR  THE  SWITCH) 


SLIDE  SNITCH  — >  TONARD  SOCKET 


i'UHN   THl  IfLiLUHa  CONTROL  biJ  THmT 
THE  INDICATOR  POINTS  sTRhIGHT  UP 


UOLUME  CONTROL  ~>  UP 


NOTE 


BOTH  PROORmHS  MILL 
NOT  OPERmTE 

UNLESS 

THE  SPEAKER  IS 
CONNECTED ! 


ERIC  \ 
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Back    \Jlil\Aj  Qf  OplO!-'r2r 


1  =  \Jol 

Z      Fitch  Co^fr^l 

3    -    S^Ztck   Rctfn   Ch':if  V^}ry  JYiUtk  Ctfccf  J 


0 


.r 


p 


 VW  


>^  /S  if-  12  II  li  10  9 

/^ro^  Pc>rf Ji 
I  2  3  H  S  i  7  J 


^  7  (,  ^  ^i-  2  / 
I  Id  II  n  13  /9  /S  {(. 


200  Kii 
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I 


/A  r,n   DIP  PI'j') 

V-/ 

25  Pin  u&-Z^P 


TC'^c.  0)0     0.77 • 


Ah  -foh 


3-<— 


7<- 


/J 


/^;V7  i^JT 


-V7 

->-// 

>/2 

/J' 

-V4 
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APPLE  II  PARALLEL  INTERFACE 


mis  (.iiiLwir  lioAi^ij  ivAs  i)i. u;nlij  to  lii:  a  vlrsat  i  i.i 

11"  MA',  r.'  1  Nl'Ui/OU  I  IM)  r  LINliS  GkOUPlIl)  INTO  I'OUK  8 
WAS  UO]  1  IICl.UDLlt  iil.  CAD^.L  OF  Tlili  NUMliKOUS  USL'l.  Of- 
IIOAIM)  1  N  li  (U- ACi- S  WITH  JOHN  ULLl.  LNG  I  NLif:  R  1  NG  A  TO 
AMI.)   SOLID   STATL    SWITCilLS   AND   DIMMKP-  CONTROL. 


CAKAl  1.!.!..    IN  rORi-ACI;  . 
BIT   I'ORTS.  SUFTWARII 
This   UOARD.  THIS 
D  AND   D   TO  A  CONVERTliR 


COMI'I  I  n.  DOMGUMfNTA  r  ION  IS  INCLODl.l^ 
A  r  A'l  I  G    DIAGRAM  OF    TNI:  (50ARD. 


FOR    Till:  bS2?, 


DATA,  AND 


USF  STANDARD  ASSFMBL.Y  AND  SOL.DFRING  TEGHNIQ'JFS  TO  BUILD  THIS  BOARD  IF 
I  H I S    IS   A  KIT. 


PARTS  LIST 


U  1  ,  U  2 
U3 

CAPAC I 


TORS 


Gb2  2 
7'fLS7't 

.1  DISC 


CI,    C2,  C3 

SOCKETS 

2  40  PIN 

16  PIN 

1  14  PIN 

CIRCUIT  BOARD 

JBH  PART  fviUMBER  79-295 


SCHEMATIC 


460  IMS 


490  IMS 


U3Pini1S 


(sons  I 


I  ISO  N9  I 


535  NS 


TIMING  DIAGRAM 


415  IMS 


U3PIN9 
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ADDkLSSlNG  DATA 


SLOT  ADDRi;S5 

0  N/A 

"I  CI  XX 

7    C?  X  X  

3  '         -      -           —  ^  ---^ 

c'»xx 

_3   C3XX 

6  ~  CC)XX 

7  (:7xx 


RKGISTLiR  ADDRLSS 


Ul 

6522 

U2  -  6522 

00 

OR(i, 

IRB  - 

I/O  PORT 

2 

80 

ORB,    IRU  - 

I/O  PORT 

4 

='■01 

ORA, 

IRA  - 

1/0  PORT 

1 

81 

ORA,    IRA  - 

I/O  PORT 

3 

•0  2 

DDRB 

DATA  DIR 

PORT  2 

82 

DDRU 

DATA  DIR 

PORT 

03 

DDR  A 

DATA  DIR 

PORT  1 

83 

DDRA 

DATA  DIR 

PORT 

04 

TIL-L 

84 

TlL-L 

05 

TIC-H 

85 

TlC-H 

06 

Tl  L-1. 

86 

TIL-L 

07 

Tl  L-H 

87 

TIL-H 

08 

T2L-L 

,  T2C 

-L 

88 

T2L-L,  T2C 

-L 

09 

T2C-M 

89 

T2C-H 

OA 

SR 

8A 

SR 

OB 

ACR 

8i3 

ACR 

oc 

PGR 

8C 

PCR 

OD 

IFR 

8D 

I  FR 

OE 

lER 

8E 

I  ER 

OF 

ORA 

8F 

ORA 

"  example:    board  in  slot  i  -  port  i  address  IS  ClOl. 


I/O   PORT  CONNECTORS 
dl   -   PORT  1 
d2   -   PORT  2 
d3   -   PORT  3 
d4  -  PORT  4 


UMPERS   CAN   BE    INSTALLED  FOR  I 


PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
3  1-12 
16 

'.0  OR  NMI 


DATA 
0  DATA  LINE 
1 
2 
3 
4 
5 
6 
7 

CAl,  CBl 
CA2,  CB2 
GND 
+  5 


It 
It 
It 
tl 
It 
It 
It 


ERIC 
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Wt'  lh)V<'  ik»v(H()|)c^(l  .1  sin)})l(^  holder  for  imiteri.Hs   for  individuals  wlio  cunnot 
he.  tested  using  the  Sidiki  or  who  must  be  tested  away  from  the  Center.  It 
consists  of  0  iieavy  piece  of  cardboard,  a  piece  of  quilt  batting  and  a  piece 
of  |^'iexi(]lass  all  cut  to  the  same  size.     One  edge  of  tlie  cardboard  and  plexi- 
qlass  are  hinjed  with  duct  tape  and  the  quilt  batting  is  placed  between  them. 
Pictures  can  then  be  placed  on  the  quilt  batting  and  the  plexiglass  brought 
down  over  them.     This  "sandwich"  can  then  be  held  together  by  hand  or  with 
large  clips.     This  allows  the  pictures  to  be  held  up  side  down  for  supine 
clients  or  held  upright  for  seated  clients.       The  batting  needs  to  be  fluffed 
occasionally  to  keep  its  depth  to  hold  the  pictures. 
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Tin*  |)r()i(»(:t   st.in  h.is  .il  ItMnpliMl  to  (K'Vi'h^p  proccduri'*.  .iiul  in.t  Icr  i    I  lo 
imploriKint  tlio  theoretical  aspects  of  the  project.     One  of  the  constnnt  prohlems 
has  been  a  way  to  present  assessment  materials  so  that  they  can  be  arrayed  in 
Vtirioiis  confi  (jurat  icMis  .md  still   Ini  kef)t   in  ulace  and  protiu.tiKl.     Ihc  Sidiki 
table  has  proven  to  be  quite  useful   in  this  process.     Its  only  limitations  seem 
to  be  with  very  small  children  who  are  in  stroller  type  chairs  whicli  are  too 
low  for  the  table.     Some  chairs  are  impeded  by  the  bar  under  the  table.  It 
also  requires   that  items  be  attached  in  some  way  to  hold  them  when  the  tray  is 
t i I  ted . 
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Appendix  I 

Documentation  of  Software  Developed  .ind/or 
Used  on  the  Project 


Gil 


-.Mi- "''HHRt:  ijiFD   IN   THE  PROJbCT 


Ou^-"-  u?i=-  Of  coiMputerr  nr\oer  the  ^Jrant.  encoiMPassed  tuio  areas: 
ust-  ot   f.ne  coiMpiiT.Pr  as  an  assessment  tool  and  as  a  comf«iunication 
ae»-»ice.     Hhen  used  for  assessioent  j  the  ccM'^PUter  used  softuiare  to 
present  different  co=»ni ti'-.'e  selection  fiethods  to  the  client*  «.Mho 
i.i.iould  roake  selections  uia  the  keyboard  or  external  switches. 
Vhese  selection  Miethods  Miere  presented  on  a  '.ndeo  ivionit.or  or  on 
other  externa]  hardi.Mare  deuices.     Both  user  and  receiver  ouX-PUt 
forniats    sucr/\as  printed  output  or  speech)  were  also  under 
computer  control.     Hhen  ^.'lewea  as  a  coivnviunication  deknce-/  the 
sottware  used  mith  the  cooiputer  was  either  specifically  designed 
for  corinounicationj  or  it  luas  oriented  towards  the  needs  of 
cotviposition  and  graphic  coiviiviuni  cat  ions  <like  word  processing  and 
graph i c s  man i pu  i  at i on ) . 

Coiviputers  earn  their  reputations  for  power  and  flexibility 
solely  on  the  basis  of  the  softruare  iised  to  control  them.  To 


acnieMe  tne  purposes  of  computer  use  as  described  above # 
appropriate  softM.iare  was  both  written  "in  house"  and  purchased. 

by  purchasing  commercial  software*  the  computer  can  be  used 
immediately*  without  having  to  do  any  programming.    But  this 
convenience  is  often  sacrificed  for  program  f lexibilityiF  as 
in  most  cases  it  is  impractical  to  try  to  ^modify  the  functions 
o  f  c  ci  m  ivi  e  r  c  1  a  1  =.0  f '  t  ar  e . 

"in  nouse'^  software  development  allows  custom  tailoring  of 
program  function  to  specific  applications*  as  well  a=  tfie 
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FOtem-iai  for-  .•■•.odif  3  cation  it  need-,  or  su]  t..=.t.i  1  ity  roay  cnanse. 
The  t.radeott   i=.  re  1  at. i ly  Ions  deueloFivient.  tii-ie  and  the 
re^uireivient-  of  proBraiininn?  knoiriled-se. 

ir-,e  folloMin-^  .are  descriptions  of  the  software  deueloped 
.and  purchased >  ano  it=.  use. 

Project-de'...'eloFed  softi.iare  were  used  as  .assessioent  aids. 
Seueral  short  F-rosraivrs  testins  different  cosnit i'...'e  selection 
methods  .....ere  ..oritten.     These  included  direct  selection  of 
keyboard  characters,  nurner 3 cal  encoding,  scrolled  nufoerical 
encodins.  and  scanned  -selection. 

User  and  receiver  output,  roodes  ..-..ere  represented  by  the 
appropriate  for.v.at  on  a  video  foonitor,  or  by  extremal  devices. 
Prosrams  representative  of  the  latter  type  include  voice  out.Put 
via  tne  Type-n  -Talk  speech  synthesizer  and  Uotrax  USH  o.odule, 
printed  output  to  the  Silentype  printer,  as  -.-jell  as  a  prosrao.  t 
drive  a  scannins  si.v.ulation  sifular  to  a  Zy^o  16. 

Pro-.ect  Developed  SofUoare    v  f  or  the  HPPle  11+  r.ucroco.v.PUter  .:• 

H....-.-,Der  Encodins  Test        : direct  selection  numerical  encoding 

Spacebar  Encoding  Test    :sin3le  key  scanned  selection 

Sontch  Encoding  Test        :single  s.....itch  scrolled  nufMerical 

encodins 

TMPH-r  :'-'se  coi.iPUter  as  type.....riteri  outputs 

IJ=<rae  lyp--r  lar-ge  (7/3"  >  letter-,  on  video  screen 

srreen  TyPer  :'-'se  co.v.puter  as  video  type.....riter; 

K eye  lie  k  f eedbac  k 

THT  T5]kpr  :  typed  .....ords  .are  sPoken  tnroush  th^: 

-  Type-n-  -Talk  -^peech  synthesizer 
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:  nuiVipric  =ii  t*ncodea  i.Mord  selection. 
Select. inn  '.na  direct  keyboard  entry^  or 
=■ ; M ^ I ^:  r.iii  1  tc n  nupier i c a  1  sc ro Hi .  Can 
send  i»«oros  to  printer  or  Type-n  -Tall-: 
t  or-  =  peec n  output. . 


P  h  o  n  e  I M  e  R  e  c  o  r  o  e  r 


:  !=■  t     u  p  p  n  o  n  t-  iv:    t '  lit-  •=  f  c»  r  u  s  e  D  y 
'.'otra>;  ush  speech  pynthesis  module 


P  h  o  n  jvi  e  P 1  a  y  t»  a  c  I-: 


:  edits  Phoneme  files  tor  use  by  Uotrax* 
U8h  speech  synthesis  r^odule. 


^oriiiinal  program  Dy  John  Euienber=i^  hicni^an  State  Uniuersityi^ 
iMOGitieo  by  project  staff. 

ComiViPrc  lai  sot  tJ.Mare  i.nas  UT..iiized  to  illustrate  coroputer  use 
a s  a  c  o I'M Hi u n  i  c  a 1 1  o n  d e '•. •  i  c  e  ^  as  a r i  a e s s- e n t-    o o  1  ^  as  a  t r a  i  n  i  n s 
aiQ  tor  motor  coiin it I'.'e  de^^eloPlTlent^  for  information  rrianagement 
and  for  pro'Brair\  deueiopment  and  general  coroputer  use  tools. 

HUiimeritat i  '-.'e  c omivtun i c at i on  software  was  spec  i  f  i cal  1  y 
targeted  towards  the  disabled  user and  was  used  to  show  how  a 
complete  coiviiounicat ion  systero  ivii=iht  be  impleiv^ented  on  a 
c  omPut  er - 

CoHimPrciai  software  became  assessment  tools  when  they  were 
applied  out  of  their  normal  context  and  used  as  part  ot  the 
assesment  procedure.     This  applied  to  printer  driuer  routines^ 
and  a  large  Mideo  character  set  generator. 

Trainina  aid^educational  software  showed  ways  in  which  the 
cofoputer  could  enhance  physicaL'cognitiMe  development  ntcessary 
T..O  masT^er  cause-and-ef f ect  physical  selection  methods  and 
cosnitiue  selection  mei.nods. 

information  manasement  inMolMed  principles  of  word 
processing  and  numerical  analysis*  appropriate  tor  tne  diOr't 
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cosr-iitiMeiy  and  Phy=.]caily  ae'..'eiOPec  3  ndi'']  dL  .31=.. 

Tcoi-.  tor  ro,.,r^..n..er  u=.e  and  Pro9ra,v,  de.....eloPf..ent  involMed 
disk  utiUt.ie-.,  n.'hx.:h  ervat-ied  .v.anipulat  ion  of  Pro9ra,v, 
intor.v.ation  st-orea  on  floPPy  di  Fkettes,  different  computer 
lansuases,  editins,  for.r,attin9  and  srapnics  utilities. 


.«,ercial  Sofuoare  fl' =f or  HPPle  n.,/R-for  TRS-30  Model 
 I."   •• +-"=recoivnViendt  d  sot  t.ii.i.dr»i- 


.  Hu=iiVientatiMe  Coivununication 
Haridicapptd  Typeuir itt-r  ':h.> 
f-1 1  c  roc  irxfuSv^vi  c  ator    M  > 
HnslOFhont/v  R .» 

B.  Hssessi'ient  Mids 

Siientype  Printer  ioftiMarp  '.P.-' 
higher  Text  II  (P) 

C.  Trairan9  Mid=.' Educational 

•+-Hc  adeMiic  =-    P  > 

+Motor  Trauiing  Gaioes  <m:* 

Preschool  ID  Builder  <R> 

Memory  Builder  (R> 

Story  Builder  (R> 

Teacher  (R> 

Doodles  and  Display  II  <R.> 

D .   1  nformat  i  on  Manaseinent 
HPPle  Hriter  (P.> 
hagic  NindoMi  (  p ') 
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L .  L  C' 1 0  F I J  t- 1"  r  1 C'  o :  :• 
i .  braphics 

-♦-C  cnup  i  pt.P  i-irapn  i  c     Sy  H^teiVi  1 1     m  > 
-t^H]  9nt  r  Tpvt.  I J  p 
hi  ^ri-hiP-=  Secret-s    h  > 

Prci9raMiMiinri9  Hid  =- 
OubuURCE    P ) 

Integer  Basic  CcMnpiler  '■.  P'.' 
+r1  i  CRO  -'  PRPLF »  mo  1 .    1  P 
-*-Ut.3  1  it  y  CiT.y    H  > 

T  r.=irr=.Fort.h  II  v  P 

Ed  1  t  or  /  P  =  seivitii  i  er-  ( R 

TRi-dU  Utility  I  <R> 

TRS-Sy  Uti}ity  II  kP/} 

Disk  Ut-iiities 
Copy  II  Plus  (P  .' 
i-u  1  sk  Or -^an  i  zer    R  > 
-HDpS  &os  =  M> 
inspector  ( P  :« 

+LOi:l-:  -r  lVil  l-h    4,  1    I,  H  I 

+r1u  i  1. 1  -D 1  sk  Cata  i  os  k  h  > 
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Appendix  J 
TRS-80  Model  1 
Assessment  Hardware  and  Software  Documentation 
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ADDITIONAL  INFORMATION 


Devi  ce  Character i  st  i  cs 

The  project  developed  simulations  of  various  communication  devices 
using  a  TRS-80  computer.     The  pu  rpose  of  these  si  mu 1  a  t  i  ons  a  re  to 
allow  the  subjects  to  experience  certain  device  features  in  isolation 
or  in  selected  combinations  without  being  restricted  by  existing  com- 
mercially available  devices.     This  also  allows  the  subject  to  indicate 
an  objective  preference  for  individual  features  without  being  influenced 
by  specific  device  characteristics  such  as  appearance,  packaging  and  so 
on . 

Descriptions  of  the  program  presently  available  follow  this  page. 
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DEVICE  CHARACTERISTICS  MODULE 


Array  Communication  Simulation 


r 


This  program  simulates  the  function  of  a  Zygo  to  test  the  adaptability  of 
a  person  in  controlling  such  a  device.     A  veriety  of  switch  combinations  and 
characteristic  control  modes  can  be  selected  in  this  program. 

Components  Required 

Software:     a)     Diskette  with  TRS-80  Disk  Basic 
b)     Diskette  with  program  *'ZYGO/BAS" 

Hardware:     a)     TRS-80  Disk  Operating  System 

b)  Peripheral   Input/Output  Interface  Device  (yellow  box) 

c)  One  to  5  pedal  switches  and  a  switch  adaptor  (small  black  plastic 
box) 

d)  Light  Emitting  Diode  (LED)   Display  box  (blue  box) 

e)  A  25-pin  flat  cable 

Instructions  for  set  up 

1.  Check  if  the  TRS-80  DOS  components  are  properly  connected  as  shown  on 
page  2-3  S  ^  of  the  TRS  DOS  &  DISK  BASIC  REFERENCE  MANUAL. 

2.  Connect  the  interface  cable  on  the  Peripheral    I/O  Interface  Device  to  the 
TRS-80  Bus  Extension  Card  Edge  on  the  front  left  of  the  Expansion  Inter  face 
with  the  cable  running  down  from  the  connector. 

3.  Connect  the  part  A  of  the  Peripheral   I/O  Interface  Device  to  the  LED 
Display  Box  with  a  25-pin  flat  cable. 

h.     Connect  the  switches  through  a  switch  adaptor  to  part  B  on  the  Peripheral 
I/O  Interface  Device.     Switch  combinations  can  be  either  1,  3  or  5,  but 
always  have  the  right  most  sockets  plugged  in. 
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Switch   input  dcs  t  i  na  t  i  or' 


^^swi  tch  adaptor 


1)  Load  memory/replay  switch 

2)  Move  LED  right  switch 

3)  Move  LED  down  switch 
Move  LED  up  switch 

5)     Move  LED  left  switch 

Power~up  Sequence: 

a)  Press  on  the  Expansion  Interface  on  the  front. 

b)  Flip  up  the  toggle  switch  on  the  rear  of  the  disk  drive 

c)  Insert  the  diskette(s)   into  disk  drives  and  close  the  doors. 
(Remember  always  to  have  the  system  diskette  on  Drive  0). 

d)  Press  on  the  TRS-80  CPU/keyboard  switch  on  the  rear  right 
corner  of  the  keyboard. 

e)  Turn  on  the  video  display 

f)  If  the  prompt  "DOS  READY"  doesn't  show  up  on  the  screen^ 
press  the  reset  button  on  the  rear  left  corner  of  the 
keyboard, 

g )  Tu  rn  on  the  Per  I phe  ra I   I/O  I n  terf ace  Dev  i  ce 
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6.  Type  in  BASIC  and  press  ENTER  to  load  Radio  Shack  Level  II  Basi  c, 
and  press  ENTER  to  respond  to  the  questions  "How  Many  Files?"  and 
"Memory  Size?" 

7.  When  the  prompt  ">"  appears,  type  in  RUN  "ZYGO/BAS"  and  press  ENTER 
to  loav^  in  and  run  the  program. 

8.  Avail^»:le  selection  in  scan  rate,  time  delay,  replay  feature,  switch, 
combination  and  scanning  modes; 

SCAN  RATE        Must  be  integral  number  of  seconds  which  times  the  delay 
in  scanning  across  the  LED  Display  and  the  scanning  of 
the   input  switches. 

ERROR  CORRECTION  DELAY  TIME        Must  be  integral  number  of  seconds 

which  determines  the  time  lapse  in  loading  the  memory. 
In  between  this  time  lapse,  a  press  on  the  memory  switch 
will  move    the' entry  to  the  memory. 

AUTO  LED  SCAN        Used  in  the  1  switch  mode.     The  LED  Display  will 

light  up  row  by  row  first.     Upon  the  pressing  of  the  switch 
once  the  LED  Display  will  stop  at  the  present  row  and 
light  up  the  LED  on  this  row  consecutively.    When  the 
switch  is  pressed  again,  the  LED  Display  will  stop  at 
the  present  location  of  the  LED  and  make  the  LED  flashes. 
After  certain  TIME  DELAY,  the  LED  DISPLAY  will  start  scan- 
ning row  by  row  again. 
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STLF^  LED  SCAN        Used   in  the   I  switch  mode       i^e  LED  Display  will 

light  up  one  by  one  this  t'l.Tie  across  the  columns  first 
and  then  the  rows.     Upon  pressing  the  switch  once,  the 
LED  Display  will  put   the  present   lit  up  LED  into  flash- 
ing and  load  it  into  memory 

REPEATED  SWITCH   INPUT        In  3  or  5  switches  modes  only.     Control  of 
LED  Display  will  be  continuous  without  the  need  to  re- 
lease and  depress  the  switch  again. 

DEBOUNCE  SWITCH   INPUT  —   fn  3  or  5  switches  modes  only.     Light  up  LED 
will  move  o  next  nearby  location  upon  each  stroke 

of  the  input  switch. 

REPLAY  RATE  —  Must  be  integral  number  of  seconds  which  sets  the  rate  in  play 
ing  back  the  entries  previously  loaded  into  the  memory. 

MEMORY  FEATURE        A  memory  space  can  record  up  to  8  entered  LED  locations 

and  play  them  back  in  sequence  after  the  memory  has  been  fully 
loaded  and  the  replay  switch  has  been  depressed  once. 
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DEVICE  CHARACTERISTIC  MODULE 
COMMUNTCATION  CHART 


This  program  enables  someone     to  achieve  some  kind  of  basic 

enterinS'^SD^^to'^lfi^i^hfi^  °^  certain  assistive  devices.  By 
entering  up     to     16  letters  and  their  corresponding  phoneme 

sequence  in  each  of  the  11  squares  drawn  up  as  a  chart  on 
tne  video  screen,  and  through  the  control  of  either  5 
switches  or     keyboard  inputs,     one  can  select  one  of  the  35 

RaIi'n°?^S^!r^noPo''^''^.  "^"^^  ^^P^"^^"     out     from  a 

?h^  ^""^"^2  "^^'^  synthesizer  or  typed    on  a  printer, 

ine  preprogrammed  words  and  their  corresponding  phoneme 
sequences  can  also  be  altered  in  this  program  by  entering 
tne  square  number  and  then  the  new  words  and  phonemes. 

Components  required  : 

SOFTWARE:  A)     Diskette     with     TRS-80  disk     operating  system 
version  2.2 

B)   Diskette  with  the  program  named  "CHART/BAS" 
HARDWARE:  A)   TRS-80  Disk  Operating  System 

B)  Radio  Shack  TRS-80  voice  synthesizer 

C)  A  printer 

If  switch  control  is  desired,  the  following 
additional  devices  will  be  needed. 

D)  Peripheral       input/output       interface  device 
(yellow  box) 

E)  A  set    of     5     switches     and  a     switch  adaptor 
(small  black  plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2-3&4  of  the  TRS  DOS  &  DISK 
BASIC  REFERENCE  MANUAL. 

2)  If  no  switch  control  is  intended,  connect  the  voice 
synthesizer  directly  to  the  TRS-80  Bus  Extension  Card 
Edge  on  the  Expansion  Interface  with  the  cable  running 
down  from  the  connector. 

3)  If  switches  are  used,  connect  the  interface  flat  cable 
on  the  peripheral  I/O  interface  device  to  the  TRS-80  Bus 
Extension  Card  Edge  on  the  left  of  the  Expansion 
Interfac,^  with  the  cable  running  down  from  the 
connector.  Also,  connect  the  voice  synthesizer  to  the 
card  edge  on  top  of  the  peripheral  I/O  box  with  the 
cables  running  backward  from  the  connector. 

4 )  Plug  the  swi tches-i-n to — the-four— rightmoxtr  sockets-on  the 
switch  adaptor  and  connect  the  adaptor  to  port  A  on  the 
peripheral  I/O  interface  device. 

Available  switch  control: 

Switch  1  —  move  the  blinking  cursor  right 
Switch  2  —  move  the  blinking  cursor  down 
Switch  3  —  speak  out  tl\e  selected  words 
Switch  4  —  print  out  the  selected  words 
Switch  5  --  change  the  display  to  next  pa§e 
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DKVrCE  CHARACTERISTIC  MODULE 
COMMbNICATTON  CHART 
(Note:     switch     no.   (3or>  Igna  t  ions     start     from     the  right 
towards   the  loft) 

5)  Power  up  soquenro; 

A)  Press  on  the  Kxpansion  Interface  on  the  front. 

B)  Flip  up  the  toggle  switch  on  the  rear  of  the  disk 
dr  ive . 

C)  Insert  the  riiskette(s)  into  the  disk  drives.  (If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes,  remember  always  to  have  the 
system  diskette  on  drive  0). 

D)  Press  on  the  TRS~80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard. 

F.)   Turn  on  the  video  display* 

F)  If  the  prompt  "DOS  READY"  doesn't  show  up  on  the 
screen,  press  the  reset  button  on  the  rear  left 
corner  of   the  keyboard . 

G)  Turn  on  the  voice  synthesizer. 

H)  Turn  on  the  peripheral  interface  I/O  unit  if  switches 
control   is  used. 

6)  Type  in  BASIC  and  press  ENTER.  Answer  the  two  questions: 
"HOW  MANY  FILES?"  &  "MEMORY  SIZE?"  by  pressing  the  ENTER 
key  twice,  and  then  type  in  RUN  "CHART/BAS"  and  press 
the  ENTER  key • 

7)  Available  control  keys  on  the  keyboard: 

D:  To  display  preprogrammed  words  on  next  page 
'Jjft:  To  move  the  blinking  cursor   to  jump  from     square  block 
to  square  block 
C:  To  move  the  blinking     cursor;     continuously     across  the 
char  t 

f:   move  the  blinking  cursor  up 
|:  move  the  blinking  cursor  down 

move  the  blinking  cursor  left 

move  the  blinking  cursor  right 
'/ft:     speak     out  the  words  inside  the     square  in    which  the 

cursor  resides 

P:     print  out  the  words     inside  the^  square     in     which  the 

cursor  ros  ides  ^/ 
A:  alter  the  content  of  certain  sqJiar'e 

Hit     ENTER  key     right     after     the     square  no.  has  been 

typed. 

H  i  t-ENTER  key — aga  vn—  ever  y  — t  ime  -af  ter — the  n  jw-  words - 
and     the     corresponding     phoneme     sequence     have  been 
typed  in. 

(Note:   square  no.   ranging     from     1     to  35  are" numbered 
from  the  top  row  Ic f tmost  column) 
R:   reset  the  blinking  cursor  to  the  center  of  the  screen 
Q:   TO  quit 
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DEVICE  CHARACTERISTICS  MODULE 


Encodi  ng  DenK)n strati  on 

Instructions  for  the  Encoding  Demonstration  Program 

This  program  denx)nst rates  a  method  of  increasing  the  rate  of  communication. 
Words,  phrases  and  sentences  can  be  stored  in  the  microprocessor's  memory  as  are 
the  five  sentences  presented  in  this  program. 

1.  Load  the  Radio  Shack  Level   II  BASIC 

2.  Load  the  EMCODEMO  program  from  the  beginning  of  the  tape  by  typing  In  "CLOAD" 
and  pressing  the  ENTER  key. 

3.  Type  in  "RUN*'  and  press  the  ENTER  key. 

'i.    Press  the  number  or  code  for  the  desired  communication. 
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DEVICE  CHARACTERISTICS  MODULE 
Buffer  Memory  Component 

Instructions  for  the  simulation  of  a  buffer  memory 

1.  Load     Radio  Shock  Level   II  BASIC 

2.  Load    "BUFFER"  program  from  the  beginning  of  the  cassette  by  typing 
in  CLOAD"  and  press  ENTER. 

3.  Type  in  "RUN"  and  "press"  ENTER. 

'i.     Keyboard  can  now  be  used  to -type  messages  into  a  buffer  memory  of  12^ 

characters.     Place  the  small  caru5  on  the  appropriate  keys. 
5.    Available  control  Junctions 

Type  "(5>"  to  scroll  through  buffer  one  ticne 

Type  "  "  to  erase  whole  buffer  memory 

Type  ":"  (colon)   to  correct  last  character  displayed  in  the  box  by 
placing  or  crossing  over  that  character  with  a  Only  on-  character  at 

a  time  can  be  corrected.    Thr?  type  of  correctab? Ji ty  is  similar  to  correc- 
tability  on  a  paper  tape  of  a  strip  printer  such  as  used  in  the  Canon,  Type 
•M"  (Slash)  to  correct  last  character  displayed  by  erasing  the  last  character. 
Several  characters  can  be  corrected  by  continuing  to  press  the  "P*.  This 
type  of  correctabil ity  is  similar  to  that  of  an  alphanumeric  LCD  or  LED  dis- 
play such  as  used  in  a  VIP  or  Autocom  II. 


/ 


S26 


Speed  of  Speech  Component 

« 

This  module  demonstrates,   in  a  limited  way,  different  rates  of  outputing 
a  message.     It  is  an  audio  tape.     One  side  has  words  and  phrases  recorded  on 
it.     The  other  side  demonstrates  strictly  a  spelling  mode.     These  communication 
units  (phrases,  words,  letters)  are  each  spoken  at  a  variety  of  rates,  one 
unit  every  certain  number  of  seconds,  as  specified  in  the  accompanying  documen- 
tation.    The  need  for  such  a  demonstration  is  contained  in  the  Example  Client 
Instructions  given  below. 


Example  Client  Instructions 

In  dealing  with  communication  devices,  it  is  important  to  consider  how 
fast  a  message  may  be  given  to  someone.     Devices  are  quite  different  in  terms 
of  getting  a  message  across.     In  all  cases,  however,  no  device  will  enable  a 
person  to  communicate  as  rapidly  as  ordinary  speech.    We  wi 1 1  play  for  you  u 
tape  recording  to  demonstrate  different  rates  of  convnunication. 

In  general,  there  are  two  things  which  determine  communication  speed. 
The  first  is  how  rapidly  a  person  can  choose  messages  or  selections  from  the 
device.     If  someone  can  make  a  selection  every  5  seconds,  he  (she)  will  be 
faster  than  a  person  able  to  make  a  selection  every  10  seconds.    The  faster 
you  can  select,  the  faster  you  will  communicate.     On  the  tape  re^cording,  we 
give  examples  of  several  different  speeds  of  selection. 

The  second  thing  determining  communication  speed  is  the  sort  of  message 
you  are  selecting.     One  sort  of  selection  could  be  letters  of  the  alphabet. 
Here,  you  would  spell  out  what  you  wanted  to  say.    Each  selection  would  be 
a  certain  letter.    To  spell  a  ^-letter  word,  such  as  'Move,''  you  would  make 
^  selections.    To  say  an  entire  sentence,  you  would  need  to  make  many  selec- 
tions.    Of  course,  you  could  say  any  sentence  you  wished. 

The  selections  don't  have  to  be  letters.     It  is  also  possible  to  select 
whole  words  at  a  time.     Four  selections  could  then  get  you  U  words,  such  as 
"PLEASE  LEAVE  ME  ALONE."    With  words  as  selections,  you  can  say  things  faster, 
but  the  device  may  not  have  all  the  words  you  need. 
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The  r,ol(u;.Lions  could  even  be  entire  sentences.     Here,  one  selection  gets 
you  ori  entire  sentence. 

On  our  tape  we  have  i  ocorded  tliese  3  sorts  of  selec  tions--phrase? ,  words, 
and  spelled  letters.     These  are  spoken  at  several  different  rates.  Some 
people  are  very  surprised  at  what^they  hear.     Some  of  these  rates  may  at 
first  seem  very  slow  because  you  are  comparing  them  with  ordinary  speech. 
We  ask  you  to  remember  tfiat  selecting  whole  words  and  entire  phrases  could 
get  a  message  across  quite  fast. 
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SPEED  MODULE  SPECIFICATIONS 


SIDE  W 


Tape  rev.  Content 

25-/16  Words  per  10  sec. 

59-66  Phrases  per  10  sec, 

80-97  Words  per  h  sec. 

107-110  Phrases  per  ^»  sec 

127-1^*2  Words  per  2  sec. 

156-158  Phrases  per  2  sec. 

I73-I8I  Words  per  1  sec. 

197-201  Words  per  .5  sec. 

22^4-228  Regular  reading 


SIDE  L 

25-I|6  Letters  per  10  sec, 

62-75  Letters  per  A  sec. 

87-96  Letters  per  2  sec. 

1 1/4-120  Letters  per  1  sec. 

lAO-1^3  Letters  per  .5  sec. 


Exciinplcs  of  Printed  Outputs 


St  r  i  |) 


Co  1  uiiiri 


3'  "'^'i  C-DING  TO 


Typed 

Often  a  typewriter'  can  be  used  as  an  output  for  a  mic 
control  led  device. 


Te letype 


DECvvri  ter 

This  sample  was  typed  on  3  de?cwriter 

Electrostatic  printer 


01^  70  LUHCH 
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DEVICr  CIIAUACrilRIZAriON  MODUl  r. 


Syntliesi;;ed  S(k-ocIi  t.u 'iipo lu-n  L 

The  tnpc  Inbelccl  "Syii  Lhes  i  zed  S|)Cccti-Worcl diicI  Scnitcuce;." 
//  ADC  -  SS  -  ! 

contntno  word",  and  sentences  recorded  from  the  Votrax  VS-6  Speech  Syntliesizcr 
connected  to      Microdntn  mi  n  i  computer .     While  not  exactly  the  same  as  the 
llandivoice  Models  HO  and  120,  the  sound  is  similar  enough  to  allow  a  client 
to  t)et  a   feel    for  '.ynthes  i /'ed  speech  cjuality. 

Words  are  recorded  in  two  sequences.     To  find  them,  rewind  the  tape  fully  and 
set  the  elapsed  timer  for  000.    Tiie  words  are  as  follows: 

C^ur,l_-r_J^  Words 

005  HELLO 

008  FOUR  W 

012  FATHER 

015  SEVEN  (7) 

018  EQUAL 

Note:     There  is  some  garbage  on  the  tape  here.     Skip  over  it. 

The  following  words  have  better  inflection  cha rac ter i s t I 

025  HELLO 

028  FOUR  (h) 

030  FATHER 

032  SEVEN  (7) 

033  ANIMAL 
036  NEVER 
038  DOOR 


ERIC 


CHAIR 
LADDER 


The  following  message  is  recorded  at  055. 

Hello,   I  am  Votrox,  and  I  represent  tf»e  California  State  University, 
Sacramento  Assistive  Device  Center.     This  message  is  an  example  of 
speech  synthesis,  and  was  created  by  a  computer  program  by  a  human - 
If  you  have  any  questions,  my  human  will  help  you. 
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THi*J-(K)  Siimilation  ol  a  CommunicaL ion  Aid 
I3y  Jon  Cooico 
For  Tho  Ab.nintivo  Device  Center 
Knr,  199  -Jprinp;  1980 

COMMAID/BAS  -  Thia  is  the  simulation  program.     This  program  Is 
self  instmicting  so  for  a  complete  discription  of  its  ast»  and 
function,  run  the  program.  Figures  1-3  sbo;v  the  prograir  sti'ucture 
and  flow*     The  message  categories  are  stored  in  a  disk  file  called 
SOC/TXT  (see  below).     j^iiis  fila  is  formatted  for  a  maximum  of  10 
messap,c  categories,  but  due  to  scree^i  size  considerations  the 
maximum  number  of  message  categories  that  can  be  ssfoly  used  by 
this  progi-'am  is  10. 

The  timing  mtrthod  used  to  implement  the  delay  timing  in  this 
program  is  as  follows. 

1)  Calculate  the  start  time  (tl)  in  seconds  froni  the  system 
clock's  seconds,  minutes,  and  hours. 

2)  Add  the  delay  to  the  sfart  time  ( tl =delay+tl ) . 

3)  Calculate  the  current  time  (t2)  in  seconds  from  the 
system  clock's  seconds,  minutes,  and  nours. 

4)  Repeat  step  3  until  the  current  time  is  greater  than 
or  equal  to  the  start  time  plus  the  delay  (tPS^tl  )  or 
input  is  recieved. 

CATENTRY/BAS  -  This  program  enables  the  user  to  add  or  remake  the 
category  titles  in  the  file  SOC/TXT.     This  option  was  not  included 
in  the  program  COr.TTMUVBAo  bccauro  it  is  felt  that  thi::  option 
should  not  be  used  c?sually,  since  it  causes  rna.-jor  changes  to  the 
information  in  30C/TXT. 

SOCri?INT/DAS  -  This  is  autility  program  that  lints  the  contontfi  of 
GOC/TXT  on  the  line  printer. 

-  1  - 
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DLVICC  CIIARACTEHISTICS  MODULE 


Timi  ng  Control 

lins  (>i'oc|rain  provide-*  n  tost:   in  the  timiruj  control   ability  by  nr,kinfj 
soMioone  to  stop  a  movincj  spot  in  front  of  a  wall  as  close  as  he  con. 
Speed  of  the  moving  spot  con  be  adjusted.     Control  on  the  moving,  stop- 
ping and  position  resetting  of  the  spot  can  be  achieved  through  the  keyboar 
0  set  of  3  pedal  switches. 

Components  Rcqui  red 

Software:     a)     Diskette  with  TRS-80  Disk  Operating  System  Version  2.2 
b)     Diskette  with  program  "TIM ING/CMD" 

Hardware:     a)     TRS-80  Di sk.  Operat i ng  System 

If  switch  control   is  desired,  the  following  additional 
devices  will  be  needed. 

b)  Peripheral   Input/Output  Interface  Device  (yel low  box) 

c)  A  set  of  3  switches  and  a  switch  adaptor  (small  black 
plastic  box) 

Instructions  for  set  up 

1)  Cfieck  if  the  TRS~80  DOS  components  are  properly  connected  as  shown 
on  page  2-3        of  the  TRS  DOS  S  DISK  BASIC  REFERENCE  MANUAL. 

2)  Connect  the  interface  cable  on  the  Peripheral  I/O  Interface  Device  to 
the  rRS-80  Bus  Extension  Card  Edge  on  the  front  left  of  the  Expansion 
Interface  with  the  cable  running  down  from  the  connector. 
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3)     Plug  the  switc()cs   into  l:ho  three  rightmost  sockets  on  the  tiwi  tch 


acloptor  and  then  connect  the  odoptor  to  Port  A  on  the  Poripherol 
I/O  IntcrFace  Device, 

AvaiK'iblc  switch  control  : 

Switch  1        Start  moving  the  spot  towards  the  wall 
Switch  2        Stop  the  moving  spot 

Switch  3  -  Reset  and  put  the  spot  in  the  original  start  position. 
Switch  input  designation: 


U)     Power-up  Sequence: 

a)  Press  on  the  Expansion  Interface  on  the  front 

b)  Flip  up  the  toggle  switch  on  the  rear  of  the  Disk  Drive 

c)  Insert  the  diskette(s)   into  the  disk  drives.     (Remember  always 
to  have  the  system  diskette  on  Drive  0). 

d)  Close  the  disk  drive  doors. 

e)  Press  on  the  TRS-BO  CPU/keyboard  switch  on  the  rear  right 
corner  of  tfie  keyboard. 

f)  Turn  on  the  video  display. 

g)  If  the  prompt  "DOS  Ready"  doesn't  show  up  on  the  screen, 


press 


the  reset  button  on  the  rear  left  corner  of  the  keyboard. 


5)     Type  in  I IMING  and  piess  CNTEP  to  load  in  an 


d  run  the  program. 


3 


6.     AViiil.ible  cluKMclcM'  control  on  the  koybonrd: 

M:     To  stnrl  inoviruj  the  spot  towards  the  wall 
S  :     To  \,  [  op  tlie  movi  ntj  spot 

V:     To  seh*ct  the  niovincj  velocity  of  the  spot.     Speed  ronges 
♦  from  1   to  5.     Speed  is  automatically  set  at  the  slowest  rate 

1  upon  tho   loading  of  the  program. 
R:     To  rcsot  ond  put  the  spot   in  the  original  start  position. 
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DKVrrK  CIIARACTMRISTIC  MODULI': 
SPEECH  SYNTHESIZER 

Thir,  program  simulator*  the  functionrj  and  controls  of  t:ho 
commercially  available  nC-120  IlancliVoice  which  incorporates 
tlio  phonemen  oC  tho  English  language  in  synthesizing  voice. 
The  npeech  output  is  based  on  pr es tored  sounds ^  words  and 
phrases  which  can  be  combined  into  sentences^  recalled  and 
repeated,  Thus^  persons  Who  do  not  have  oral  communication 
abilities  can  now  use  the  device  to  communicate  with  their 
surround ings  just  with  some  simplo  training  in  programming 
the  equipment.  The  vocabulary  selections  as  well  as  several 
operating  modes  are  represented  as  3  digit  codes  and  are 
accessed  by  pressing  the  keys  on  a  hexadecimal  keypad. 
Auxiliary  switches  may  be  used  by  people  with  limited  motor 
skill  to  access  vocabulary  in  a  special  scrolling  mode. 

Components  required: 

SOFTWARE:     A)     Diskette  with  TRS-80     disk     operating  system 
version  2.2 

Diskette  with  the  program  named  "SPEECH/BAS" 
HARDWARE:   A)   TRS~80  Disk  Operating  System 

B)  Radio  Shack  TRS--80  voice  synthesizer 

C)  A  hexadecimal  keyboard 

D)  Per  ipher al       input/output     interface  device 
(yellow  box) 

I f  swi  tch  control  is  desired,  the  following 
additional  devices  will  be  needed. 

E)  A    pedal     switch     and  a     switch  adaptor  (small 
black  plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS-80  DOS  component^  are  properly 
connected  as  shown  on  page  2-"3&4  of  the  IRS-DOS  &  DISK 
BASIC   REFERENCE  MANUAL. 

2)  Connect  the  interface  flat  cable  on  the  peripheral  I/O 
interface  device  to  the  TRS-80  Bus  Extension  Card  Edge 
on  the  left  of  the  Expansion  Interface  with  the  cables 
running  down  from  the  connector .Also,  connect  the  voice 
synthesizer  to  the  card  edge  on  top  of  the  peripheral 
I/O  box  with  the  cables  running  backward  from  the 
connector . 

3)  Connect  the  hexdecimal  keybord  to  the  port  A  of  the 
peripheral  I/O  interface  unit  through  a  25  pins  cable. 

4  Pinq  the  switch  for  scrolling  into  the  rightmost  socket 
on  the  switch  adaptor  and  connect  the  adaptor  tro  port  B 
on  the  peripheral  I/O  interface  device. 

5)   Power  up  sequence: 

A)  Press  on  the  Expansion  Interface  on  the  front. 

B)  Flip  up     the  toggle     switch     on  the  rear     of  the  disk 


SIM'II'ICII  .SYNTHMSIZKr^ 

(ir  i  . 

C)  ln;;rMt  t.ln*  d  i  sko  t  l*o  ( r; )  int.o  t.ho  disk  fl  r  i  v(»r. .  (  r  (  ycM. 
h.wo  l,h(»  oporat.infj  nyr,t:om  file  <ui(l  iho  pro<)rain  on 
JiOpai'ato  (I  i skottcr, ,  remoinber  al.wayr;  l:o  have  tlio 
nyntem  djnkotte  on  drive  0). 

D)  Prosn  on  l:he  TRS-80  CPU/Keyboard  switch  on  the  roar 
ricjht:  cornoi:  of  the  keyboard. 

F.)    Turn  on  tho  vuloo  display. 

I')  ir  thv^  pK^mpt  "DOS  RHAHY"  doosn  M:  show  up  on  tho 
?:icro(Mi,  proso  the  reset  button  on  tho  rear  left 
corner  oC  the  keyboard. 

Ci)   Turn  on  tne  voice  synthesizer. 

H)   Turn  on  the  peripheral  interface  I/O  unit. 
G)     Typo  in  BASIC  and  press  ENTER.   Answer  the  two  questions: 

"HOW  MANY  FILES?"   &   "MEMORY  SIZE?"   by  pressing     the  ENTER 

key  twice,  and     then     type  in  RUN  "SPEECH/BAS"  and  press 

the  ENTER  key. 

7)     Available     control     keys     and     operating    modes     on  the 
keyboard : 
ENTER: 

Press  the  ENTER  key  after  each  3-digit  code  to  store 
each  selection  in  the  sequence  of  entry.  Each  entry 
automatically  echoes  an  auditory  confimation.  When  the 
maximum  40  entries  has  been  made,  the  unit  will 
automatically  echo  "Memory  Full". 
TALK: 

Press  the  TALK  key  to  play  back  a  complete,  continuous 
message  in  the  sequence  of  entry.  The  message  can  be 
repeated  manually  by  pressing  the  TALK  key  again.  Once 
played  back  in  its  entirety,  the  message  automatically 
erases  upon  entry  of  new  material  unless  the  Phrase 
Saved  After  Talk  code  (999)  is  entered. 
Note:   If  ENTER  is     not     pressed     and     TALK     is  activated 

instead,     the     entry  will  echo  twice — once  to  enter 

it  and  once  to  play  it  back. 
TALK  REPEAT: 

Press  the  TALK  REPEAT  key  to  repeat  a  message 
continuously.  To  stop  playback,  touch  the  CLEAR  key 
which  allows  you  to  repeat  the  message  in  the  TALK  mode 
and  continue  entry,  or  touch  the  MASTER  CLEAR  key  which 
erases  the  entire  message. 
CLEAR: 

Press     the    CLEAR  key  to  cancel  the  last  entry  only.  The 
CLEAR     key    operates     in     a  backspace  fashion     t6  cancel 
multiple  entries  one  at     a  time  to  make     corrections  and 
additions  without  erasing  the  complete  message. 
MASTER  CLEAR: 

Press  the    MASTER  CLEAR     key     to     cancel  all     entries  in 


EKLC 


638 


DMVICH  CIIAUACTKRIiVriC  MODUI.i: 
SPI'^I'XM!   SYNTUKSI  ZKU 
rnoinory.   MASTl'lH  C!l,l':Ai{  dof*:;  nol.  cMncM>  l   oporal:  i  nq  mod*'.';, 
SCROLL: 

in  this  modo,  al  l  f:unctionn  can  bo  operated  through  one 
switch.  By  presning  the  SCROLL  key,  the  numeralr.  0-9 
will  rotate  in  each  of  the  digit  positonr,  in  the  video 
display  from  loft  to  right.  Prose  the  SCROLL  key  again 
each  time  the  dor,  trod  numeral.  appears  in  the  correct: 
position.  After  all  3  digits  are  selected,  the  phrone 
"ENTERING  MUM"  will  appear  monentarily.  If  you  wish  to 
cancel  the  code,  press  the  SCROLL  key  once  again  while 
the  phrase  are  still  visible.  "CANCEL  ENTRY" 
automatically  shows  up  as  confirmation  that  the  process 
is  complete. 

The  following  operating  modes  are  code  activated: 

000  Pause 

001  Talk 

002  Talk  Repeat 

003  Clear 

004  Echo  On/Off 

005  Master  Clear 

006  Scroll  Switch  Off/On 

998  Change  display  to  the  next  page 

999  Phrase  Saved 
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DEVICE  CHARACTERISTIC  MODULE 
SOUND 


Depending  on  the  inputs  from  the  keyboard  or  two  pedal 
switches,  this  program  will  generate  either  the  sound  of  a 
saucer  or  repeated  laser,  both  of  them  last  for  about  7 
seconds . 

Components  required  : 

SOFTWARE:     A)     Diskette     with     TRS-80     disk  operating  system 

version  2.2  and  the  program  named  "SOUND/CMD" 
HARDWA..E:  A)   TRS-80  Disk  Operating  System 

B)  A  tape  recorder 

If  switch  control  is  desired,  the  following 
additional  devices  will  be  needed. 

C)  Peripheral       input/output       interface  device 
(yellow  box) 

D)  A     set     of     2  switches  and     a    switch  adaptor 
Csmall  black  plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2-3&4  of  the  TRS  DOS  &  DISK 
BASIC  REFERENCE  MANUAL. 

2)  Connect  the  casette  recorder  to  the  rightmost  socket  on 
the  top  right  corner  of  the  keyboard. 

3)  If  switches  are  used^  connect  the  interface  flat  cable 
on  the  peripheral  I/O  interface  device  to  the  TRS-80  Bus 
Extension  Card  Edge  on  the '  left  of  the  Expansion 
Interface  wi  th  the  cable  running  down  from  the 
connector . 

4       Plug  the  switches  into  the  two  rightmost  sockets    on  the 
switch  adaptor  and,    connect  the  adaptor  to  port  A    on  the 
peripheral  I/O  interface  device. 
Available  switch  control: 

Switch  1  —  generate  the  sound  of  a  laser 
Switch  ?        generate  the  sound  of  a  saucer 
(Note:     Switch     no.     designations     start     from  the  right 
towards  lae  left.) 
5)   Power  up  sequence: 

A)  Press  on  the  Expansion  Interface  on  the  front 

B)  Flip  up  the  toggle  switch  on  the  rear  of  e  disk 
drive. 

C)  Insert  the  diskette(s)  into  the  disk  driveS.  (If  you 
have  the  operating  system  file  and  the  program  ^on 
separate  diskettes,  remember  always  to  have  the 
system  diskette  on  drive  0) . 
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DEVICE  CHARACTERISTIC  MODULE 
SOUND 

D)  Press  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard. 

E)  Turn  on  the  video  display. 

F)  If  the  proinpt  "DOS  READY"  doesn't  show  up  on  the 
screen,  press  the  reset  button  cn  the  rear  left 
corner  of  the  keyboard. 

G)  Turn  on  the  peripheral  interface  I/O  unit  if  switch 
control  is  used . 

H)  Turn  on  the  casette  recorder  and  press  the  record  and 
play  keys  down  simultaneously. 

6)  Type  in  SOUND  and  press  ENTER. 

7)  Available  control  keys  from  the  keyboard: 
L:     To  generate  the  sound  of  a  laser 

S:     To  generate  the  sound  of  a  saucer 
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JDEVICE  CflARACTERISTIC  MODULE 
SWITCH  CONTROL 


THe  control  of  a  wheelchair  moving  in  four  different 
directions  can  be  achieved  by  only  two  pedal  switches  as 
is  demonstrated  in  this  program.  In  the  scanning  mode,  a 
display  panel  with  4  light  emitting  diodes  (LED)  each 
representing  a  different  directional  displacement  will  be 
lit  up  one  at  a  time,  when  the  scan  switch  is  pressed,  the 
LED  stops  scanning  and  either  one  of  the  four  LEDs  will 
stay  on.  The  cross  on  the  video  screen  will  keep  moving  in 
the  corresponding  r^irection  as  denoted  by  the  lit  up  LED 
until  the  stop  switch  is  pressed.  Then  the  LED  will  return 
to  the  scanning  mode  again.  The  cross  will  be  confined  to 
move  within  a  maze  drawn  on  the  screen  and  whenever  it  hits 
against  the  bound  of  the  maze,  a  counter  on  the  video 
display  will  record  it. 

Components  required  : 

SOFTWARE:  A)     Diskette    with     TRS-80  disk     operating  system 
version  2»2 

B)  niskette  with  the  program  named  "CONTROL/BAS" 
HARDWARE:   A)   TRS-BO  Disk  Operating  System 
B^  A  LED  display  box   (blue  box) 

C.)       Peripheral       input/output     interface  device 
(yellow  box) 

D)  2  pedal     switches  and  a     switch     adapter  (small 
black  plastic  box) 

E)  Overlay  to  allow  masking  of  all  but  4  LEDs 

Instructions  for  set  up: 

1)  Check  if  the  TRS-BO  DOS  components  are  properly 
connected  as  shown  on  page  2-3fi.4  of  the  TRS  DOS  &  DISK 
BASIC  REFERENCE  MANUAL. 

2)  Connect  the  flat  cable  on  the  peripheral  I/O  interface 
device  to  the  TRS-80  Bus  Extension  Card  Edge  on  the  left 
of  the  Expansion  Interface  with  the  cable  running  down 
from  the  connector, 

3)  Connect  the  LED  display  box  to  port  A  on  the  pheripheral 
1/0  Interface  unit  with  a  25  pin  cable. 

4)  Plug  the  switches  into  the  two  rightmost  sockets  on  the 
switch  adapter  and  connect  the  adapter  to  port  B  on  the 
peripheral  I/O  interface  device. 

Available  switch  control: 

Switch  1 —  stop  the  cross  moving 

Switch  2        move  the  cross  in  cetain  selected  direction 
(Note:     switch     no.     designations  start     from     tlie  right 
towards  the  left) 

5)  Power  up  sequence: 
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-DEVICE  CHARACTERISTIC  MODULE 
SWITCH  CONTROL 

A)  Press  on  thrt  Expansion  Interface  on  the  front. 

B)  Flip  up  ne  toggle  switch  on  the  rear  of  the  disk 
drive. 

C)  Insert  the  diskette(s)  into  the  disk  drives. (If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes,  remember  always  to  have  the 
system  diskette  on  drive  0). 

D)  Press  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  ccr^^er  of  the  keyboard. 

E)  Turn  on  Ihe  video  display. 

F)  If  the  prompt  "DOS  READY"  doesn't  show  up  on  the 
screen,  press  the  reset  button  on  the  rear  left 
corner  of  the  keyboard. 

G)  Turn  on  the  per ipher al  interface  I/O  unit  if  switches 
control  is  used. 

5)  Type  in  BASIC  and  press  ENTER.  Answer  the  two  questions: 
"HOW  MANY  FILES?"  &  "MEMORY  SIZE?"  by  pressing  the  ENTER 
key     twice,  and  then  type  in     RUN  "CONTROL/BAS"  and  press 

the  ENTER  key. 

6)  Available  control  keys  on  the  keyboard: 
S:  To  change  the  LED  scanning  speed 

V:  To  change  the  moving  velocity  of  the  cross 
(note:   the  above  speed  and     velocity  changes     are  limited 
to  a  range  from  1  to  5  only) 
R:  To  reset  the  counter  on  display  to  zero 
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DEVICE  CHARACTERISTIC  T-IODULE 
WORDS 


This  program  enables  someone  to  construct  sentences _  or 
r,hort  phrases  Crom  a  list  of  selec^-er^.  words  by  ^ust 
entering  the  corresponding  assigned  numbers  displayed  on 
the  video  screen.  The  numeral  entry  can  be  input  either 
through  the  keyboard  or  through  a  set  of  switches.  The 
spntence  composed  can  be  printed  on  a  printer  or  erased 
through  special  keys  or  switch*  inputs.  Words  which  are  not 
available  on  the  selected  word  list  can  be  inserted  m  a 
sentence  by  typing   the  letters  from  the  keyboard. 

Components  required   :  , 
SOFTWARE:     A)     Diskette  with    TRS-80  disk    operating  system 
version  2.2  ^ 
B)   Diskette  with  the  program  named  "WORDS/BAS 
HARDWARE:  A)   TRS-80  Disk  Operating  System 

B)  A  printer 

If     switch     control       is     desired,     the  following 
aaa.itjon?'!   devices  will  be  needed. 

C)  Peripheral       input/output       interface  device 

(yellow  box^  .  ^  ^ 

D)  A    set  of     5     switches  and    a    switch  adapter 
(small  black  plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
^   connected     as  shown     on     page  2-3&4  of  the  TRS  DOS  &  DISK 

BASIC  REFERENCE  MANUAL.  '  .    ,     ,  ^,    ^  ^,kt^ 

2)  It  switches  are  used,  connect  the  interface  flat  cable 
on  the  peripheral  I/O  interface  device  to  the  TRS-80  Bus 
Extension  Card  Edge  on  the  left  of  the  Expansion 
interface       with       the       cable     running     down       from  the 

connector.  ,  .  ». 

3)  Plug  the  switches  into  the  sockets  on  the  switch  adapter 
and  connect  the     adaptor   to  port  A    on  the  peripheral  I/O 

interface  device,  .        .  -i -i 

Available     switch     control  when  operating   in     the  scroll 

mode :  , .    .  ,  •  -i 

Switch  1  —  start/stop  scrolling  digit  on  display 

Switch  2  —  print  the  selected  word  on  the  screen 
Switch  3  —  erase  the  selected  words  on  the  screen 
Switch  4  —  print  out  the  selected  words 
Switch  5  —  change  the  display  to  next  page 
(Note-     Switch     no.     designations  start     from     the  right 
towards     the  left.     Moreover,  only     sentence  composition 
feature  is  available  in  this  operating  mode.) 
5)   power  up  sequence: 

•a)   press  on  the  Expansion  Interface  on  the  front. 
B)   Flip    up  the  toggle  switch  on     the     rear  o£     the  disk 
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DEVICE  CHARACTERISTIC  MODULE 
WORDS 

drive. 

C)  Insert  the  diskette(s)  into  the  disk  drives. (If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes,  remember  always  to  have  the 
system  diskette  on  drive  0) . 

D)  Press  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard. 

E)  Turn  on  the  video  display. 

F)  If  the  prompt  "DOS  READY"  doesn't  show  up  on  the 
screen f  press  the  reset  button  on  the  rear  left 
corner  of  the  keyboard. 

G)  Turn  on  the  peripheral  interface  I/O  unit  if  switch 
control  is  used. 

5)  Type  in  BASIC  and  press  ENTER.  Answer  the  two  questions: 
"HOW  MANY  FILES?"  &  "MEMORY  SIZE?"  by  pressing  the  ENTER 
key  twice,  and  then  type  in  RUN  "WORDS/BAS"  and  press 
the  ENTER  key. 

6)  When  operating  in  the  entry  mode,  two  features,  namely 
the  spelling  of  words  and  composition  of  sentences,  are 
available.  The  composition  feature  will  print  out  a 
selected  word  from  the  list  on  the  bottom  of  the  screen 
after  the  corresponding  assigned  number  has  been 
entered.  The  spelling  feature  allows  someone  to  type  in 
letters  onto  the  sentence  just  as  if  they  are  picked  out 
from  the  words  list. 

Available  control  keys  in  the  composition  feature: 

D:     To  change  the  words  list  display  to  next  page 

E:     To  erase  the  selected  words 

P:     To  print  the  selected  words  on  the  printer 

S:     switch  to  the  spelling  feature 

Available  control  keys  in  the  spelling  feature: 

C:  To  switch  to  composition 

E:  To  erase  the  selected  words 

P:  To  print  the  sentence  on  the  printer 
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DEPARTMENT  OF  EDUCATION  GRANT  NEWSLETTER 


Project  Overview 


Some  of  the  ideas  for  the  project  started  over  five  years  ago  when 
Larry  M.eyers  from  the  department  of  psychology,  Al   Cook  from  the  biomedical 
engineering  program  and  Colette  Coleman  from  the  Jepartment  of  speech  path- 
ology and  audiology  at  Sacramento  State  University  got  together  to  write  a 
grant  proposal       The  original   proposal  was  for  an  ocular  communication  de- 
vice.    Although  the  National    Institute  of  Health  showed  some  interest  the 
project  was  never  funded.     These  faculty  members  continued  to  interact  and 
came  to  believe  that  the  important  requirement  was  not  for  more  devices  but 
for  methods  to  match  devices  to  client  needs.     Out  of  this  concept  developed 
the  present  project.     The  United  States  Department  of  Education  (the  Bureau 
of  Education  for  the  Handicapped  at  the  time  the  grant  was  funded)  agreed 
that   this  was  a  significant  area  for  research  and  funded  a  three  year  pro- 
ject. ^ 


The  purpose  of  the  project  was  to  identify  those  communication  charac- 
icristics  pertinent  to  matching  device  capabilities  to  the  needs  of  children 
with  disabilities.     This  was  divided  into  three  areas:     determination  of  the 
critical   features  of  a  device  which  enable  it  to  function  as  an  augmentative 
conimunication  system,  definition  of  those  features  of  human  performance 
which  need  to  be  considered  in  prescribing  a  system,  and  definition  of  the 
process  by  which  a  system  may  be  tailored  to  the  educational  needs  of  a 
pa  r  1 1 cu 1 ar  ch  i 1 d  . 


The  grant  staff 
project  was  designed 
to  students.     This  a 
gressed.     For  exampl 
part  three  times  in 
ful   information  for 
from  Centers  across 
have  requested  permi 


did  not  want  this  work  to  be  based  only  on  theory.  The 
to  evaluate  successive  steps  in  a  plan  to  match  systems 
1  lowed  procedures  to  be  improved  as  the  research  pro- 
e,  our  interview  forms  have  been  revised  wholly  or  in 
three  years  and  we  feel   that  v^^'-y  now  provide  very  use- 
our  assessment.     Requests  for  (■.''  forms  come  in  weekly 
the  United  States  and  from  foreign  countries.  Some 
ssion  to  use  the  forms  at  their  Centers. 


Most  of  you  have  been  involved   in  some  part  of  the  research  but  may  not 
have  an  overview  of  the  whole  project.     The  following   is  a  description  of 
the  theory,  methods  and  materials  which  vou  have  helped  us  develop. 

The  initial   procedure,  when  a  student   is  referred  to  the  grant  pro- 
ject,   involves   interviews  with  teachers,  parents,   therapists,  care  givers 
and  anyone  who  works  closely  with  the  student  and   is  willing  to  participate 


^       (continued  on  the  next  page  .   .  .) 
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This  i n terv i ew  .  i nvo 1 ves   information  about  the  student's  physical,  cognitive,  language, 
sensory  and  social  abilities.     One  philosophy  expressed  in  the  project   is   that  people 
v;ho  work  with  the  student  on  a  daily  ba'-^is  can  contribute  vast  amounts  of  information 
and  there  is  no  need  to  do  things  that  have  already  been  done  or  repeat  tests  recently 
g  i  ven  a  t  schoo 1 . 

The  other  important  part  of  the  initial    interview  Is   the  student's  participation 
in  activities.     These   include  observing  the  student's  ability  to  grasp  objecls,  ;^iove 
various   p.arrs  of  the  body  and   show  both  range  and  accuracy  of  movc^ien  t  .     The  c]i'.'n?:S 
aDliity   to  set.-   i  t'.^ris  of  various   sizes  and    in  various    locations    Is  assessed  r^n■^  thr- 
ability  to  recognize  certain  symbols    (pictures,  words,    letters)    Is  evaluated.     These  all 
add   to  trie  evalua:Ion  of  the  student's  motor,   sensory  and  language  capabilities.  The 
information  gathered  here   is  then  used  to  plan  further,  more  detailed  assessments    in  the 
areas  of  phys i ca 1 / i nt e r f ace  and/or  cogn I t I ve/ 1 anguage  abilities.     Interface  assessn^ent 
involves  determlninq  what  physical   sites   (head,  hand,   finger,   foot,  etc.)  might  best  be 
used  to  access  symbols.     Sometir,;es  the  person  can  directly  point  but  frequently  a  key- 
board or  switch  is  needed.     The   ^ype,   size  and  placement  of  keyboards  or  switches  must 
tiien  be  eva  I  ua  t  ed  . 

A  special   section  on  communication  is  used  to  determine  what  communication  system 
or  systems   the  student  presently  uses,    the  types  of  things   the  person  needs  and  wants  to 
communicate  and  present  skills  in  language,   reading  and  spelling.     The  present  skill 
level    is  not  always  known  due  to  the  difficulty   in  testing.     In  these  cases  we  need  to 
acquire  additional    information  through  our  ov^;n  testing. 

In  the  area  of  cogn i 1 1 ve/ 1  a nguage  assessment,   the   important  factors  to  be  consid- 
ered include:     the  symbol   system  the  student  can  successfully  use  to  communicate  (e.g.» 
pictures,  Blissymbols,  words,  etc.);   the  size  of  the  array  of  items  from  which  the  stu- 
dent can  select;   the  organization  of  the  items   in  the  array;    items  the  student  can 
string  together   in  an  orderly  fashion   (grammar)   to  express   ideas;  and  the  student's  abil- 
ity to  use  a  code  to  access  symbols,   such  as  numbers,   that  represent  words  or  phrases. 
Consideration  of  these  factors  allows  us  to  determine  what  the  student  can  use  to  com- 
municate.    Information  acquired  here  may  also  be  useful   to  teachers  and  therapists  in 
planning  future  goals. 

The  grant  staff  then  employs   the   information  obtained  to  select  a  number  of  candi- 
dates for  the  final   system  or  systems   to  be  used  by  the  student.     Before  the  final  sel- 
ection is  made  the  student  and  significant  others  are  asked  to  clarify  the  goals  they 
have  for  a  communication  system.     Questions  which  have  not  already  been  answered  are 
asked.     These  questions  address  the  particular  use  of  the  system:     whether  it   is   to  be^ 
used  for  conversation,   for  graphics  or  for  both.     Follow-up  questions  to  these,   if   it  is 
for  conversation,   include  such  things  as   is   it  ""or  one  to  one  conversation  or  group 
conversation.      If  conversation  is  on  a  one  to  one  basis  then  questions  are  asked  regard- 
ing whether  the  conversation  will   be  with  strangers  or  peers,  whether  the  student  will 
need  to  attract  someone's  attention,   increase  the  speed  of  communication,  use  the  tele- 
phone and  so  on.     The  answers  are  all    Important  in  relation  to  determining  what  charac- 
teristics a  system  must  have  to  be  most  useful   to  the  student.     If  graphics  are  neces- 
sary, questions  need  to. be  asked  regarding  whether  it  will   be  used  only  for  printing 
(writing  substitute)  or  for  mathematical  ma  I npu 1  a 1 1 ons ,  drawing,  plotting,  or  graphing 
a  s  v/e  1  1  . 

The  information  regarding  the  student's  physical,  cognitive  and  language  abilities, 
cT".  we]]  as  needs  and  goals   is  now  considered   in  terms  of  available  communication  systems. 
•    cr  -r-arter  istics  of  each  system  are  also  analyzed   in  an  orderly  fashion  and  those 

not  meet  the  student's  abilities  and  needs  are  eliminated  from  consideration. 

fi  ■  *  iMP.d  on  the  next  page  .    .  .) 
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uc  u'.u.il  ly  '...vcn  areas  that  are   investigated  when  a  system  is  being  considered: 
ihv.  svMbol   system  or  systems   it  can  use,   the  physical  selection  me  thods  ava  i  1  abl  e  the 
coyniLive  selection  methods   (direct  selection,  encoding,  etc),   the  type  of  output 
wUKl,a.ry     .,sual,  etc.).   the  vocabulary  and  size,   how  the  vocabulary  can  be  manipulated, 
"  •"^•';'^'<^l   construction.     Using  these  considerations  one  or  more  devices  become 

-  -'•;>:>itos   for   the  siudc-m's  system.     Whenever  possible,   the  student    then  tries  the 
.'"'"1"','-'  '  tf"^  P.Tr.Mit.s,   tea(  .ers,   tlierapists  and  so  on  are   invited  to  observe 

'  -'VMcir.s.     Based  on   this,   final   decisions  are  made  and  a  system  (or 

:fCorr.m..nced.    if  one  appears   to  improve  on   the  student's  present  mode  of  commun  i - 

Tfu    s>..t.'.".  niust  then  be  funded  because  the' project  did  not   include  funds  for  stu- 


0  f  ri  I  s        S  \-     I  tvnc, 


In  many  cases  mounting   is  also  needed  to  make  a  workable  system. 


rne  lie,-.;,   s  lep   is  a  vita 


.ill 


one  in  which  parents,   teachers,  therapists,  and  care  givers 


ov.^n  more  pivotal    role  than  they  did   in  the  evaluation.     This  step  is   that  of 
in.;   the  system  work   in  the  environment.     The  grant  staff  can   train  the  student  and 


■    in  the  use  of  the  system  and  strategies  for  operation  under  certain  circum- 
.,  r^'""  suggest  short  cuts   in  some  cases,   but  only  those  directly  involved  can 

'}  V°  use  it  on  a  daily  basis  and  know  what  is 

■u^.c.a   in  social   situations,   in  learning  situations,   in  self  care  and  all   the  many  other 
-.reo,.     we  can   really  say  that  when  a  system  works  'it   is  because  you  make   it  work. 

Nov;  that  you  know  what  we've  been  doing,    let  us  tell   you  what  we  are  going  to  do  The 
qrant  wiM   end   in  June  and  we  will   send  a   final   report  to  the  United  States  Department 
o.   Loucation.     We  will   send  copies  of  the  report  to  all   schools  and  service  agencies 
tno.  rarticipated  and  to  people  in  the  field  who  might  use  and  share  the  information 

nu-ber  of  articles  concerning  various  aspects  of   the  project  such  as  the  cognitive/ 
.  mqu.ujc  assessment  and  the  matching  process  have  been  submitted  to  professional  iour- 
n..l'.:.     ^Ve  are  also  hoping  to  edit  a  book  based  on  our  final   report  so  that  we  may  share 
'■'"^ "'^^  professionals,  parents  and  students  who  may  perhaps  learn  from  what 

.-.•e  ,K-,ve  cone  with  your  help.     Hopefully  they  will   see  needs   that  have  not  been  met  by 
■•■M    ..'search  and  will   develop  better  approaches  to  help  those  who  cannot  speak  but  have 
SI,'     jc  n   to  s  ay  . 


WHERE  TO  WE  GO  FROM  HERE-or-LET '  S  KEEP   jfj  TOUCH 

.-.Mtn  the  end  of   the  grant   project,    there   is  also  an  end   to  the  grant   funding  of 
COS   that  have  been  provided  to  the  students,   teachers,   therapists  and  others  with 
we  r,ave  work.d  so  closely.      It   is   important  for  you  to  be  aware  that  many  of  the 

-"'"^'^^^        P^^t  °f  ^^e  grant  project  are  part  of  our  normal  client 
'''""^r^^-     assessments,   recommendations,  device  acquisition  and  checkout,  user 

■n^l'e'^^  ^^  V" "'1'  '^"^        available  to  you.     The  major  difference 

^..11   be   .hat   the  costs  of  these  services  will   need   to  be  covered  by  normal  funding 
MMces   (e.g.,    Regional   Center,   Department  of  Rehabilitation,  California  Childrens  Ser- 
■t"'-,   private    insurance,   personal    funds,  etc.). 


s  e  :■  ■/  c  e  s 


are  unsure  of  what  services  we  offer,    if  you  need  cost  estimates  or  would 


.  -     •  #--••  —  ^"—"-''-■-JLiiiiaLcaui     wo  I 

.-egarding  our  client  service  program  in  general,  contact  Ann 
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CLIENT  PROFILES 


Follov^/ing  are  composite  profiles  of  several   project  clients  to  give  you  an   iJt^n  of 
how  we  have  proceeded  with  sorr^e  of  our  participants. 

1  )     Cl  ients  for  v;hom  a  device  was  not  recommended 

Client  A  wa^  five  years  old  vhen  seen  at  the;  Center.  She  alv/ays  had  hear'  ar^J  1  unr; 
blends.  Born  a  "blue  baby,"  she  began  walking  at  four  years  of  age.  Her  notor  devel- 
opment has  been  slow  and  she  still  exhibits  weak  movement.  At  the  time  she  was  referred 
for  the  project,  her  communication  skills  consisted  of  gestures,  unintelligible  vocali- 
zations, and  an  inconsistent  yes/no  response.  She  could  sign  "baby"  and  "eat"  using 
American  Sign  Language  (ASL)  .  She  had  previous  experience  with  the  Zy^j  16,  but  v;as  not 
interested   in  using  the  device.     (She  threw  it  off  the  table.) 

Client  A  first  visited  the  Center  in  October  1979-     She  was  referred  for  a  device 
v/hich  would  extend  her  attention  span  and  provide  a  foundation  on  which  to  build  language 
skills.     At   that  time   it  was  determined  that  she  did  not  possess  skills  thought/believed 
to  be  prerequisites  for  language  acquisition  and  device  use   (e.g.,  cause  and  effect, 
imi  ta  t  i  on ,  an  t  i  c  i  pa  tory  beha  v  i  or . ) 

Client  A  was  seen  again  in  May,   1930.     At  this  time  she  had  mastered  the  prelanguage 
skills  and  was  using  six  ASL  signs.     We  recommended   that  her  voluntary  signing  could  be- 
come a  functional   form  of  communication  and  use  of  a  device  was  not  appropriate  at  this 
time. 

Follow-ups  at  three  ronth  intervals  indicated  that  signing  was  progressing  and  meet- 
ing her  communication  needs.  One  year  after  her  assessment  bhe  had  a  vocabulary  of 
approximately  20-30  signs  and  could  produce  word-like  sounds.  This  was  her  final  follow- 
up  meeting  and  the  project  staff  determined  that  signing  was  still  adequate  for  her  pre- 
sent situation.  Her  sign  lagnuage  appears  to  be  meeting  her  current  needs,  but  addition- 
al methods,  such  as  printing  systems  may  be  appropriate  at  a  later  date  v/hen  her  language 
skills  have  matured . 

Client  B  was  almost   thirteen  years  old  vyhen  first  seen  by  the  project   in  April  I98O. 
He  had  a  diagnosis  of  spastic,  athetoid  quadriplegic  cerebral  palsy  and  used  an  electric 
wheelchair  operated  with  a  joystick.     At  the  time  he  came  to  the  Center,  he  used  multiple 
communication  systems  including  keyboard  devices  operated  with  a  headpointer,  and  speech. 
He  also  used  facial  expression  and  pointing. 

Client  B  was  referred  for  an   improved  communication  system  (e.g.,   faster,  easier) 
and  aids  to  daily   living.     Follovying  the  assessments,  and  based  on  input  from  the  client' 
significant  others,  we  concluded   that  his  present  systems  were  meeting  his  communication 
needs.     We  offered  to  follow  up  on  the  aids   to  daily  living. 

Informal   follow-ups   Indicated  that  he  had   Independently  acquired  a  calculator-type 
communication  device  and  was  using  it   In  a  functional  manner.     Most  individuals  concerned 
report  that  this  device  contributed  to  his  communication.     One  of  the  requested  aids  to 
daily  living  was  obtained  on  a  demonstration  basis  and  Client  B  was  able  to  operate  it. 
At  this   time,  we  continue  to  follow  his  progress  and  explore  more  aids   to  daily  living. 

2)     Clients  for  whom  a  device  was  recommended 

Client  C  was  eleven  years  old  v/hen  first  seen  by  the  project  in  April  I98O.  She  had 
a  diagnosi  s  of  severe  spastic  and  athetoid  cerebral  palsy.  At  this  time  she  used  a  manua 
wheelchair  which  she  could  not  propel.     Her  primary  mode  of  communication  was  a  language 

continued  on  the  next  page  ...,)} 
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.ilphnbet,  numbers,  carrier  phrases  and  words.     She  also  utilized  an 


trie  ty[^L'wriU'r  rind  :\  yes/no  head  movement. 


Client  C  was  referred  for  a  communication  system  because  her   language  board  was 
M   ;>:u-t.ihl.. ,  could  nor  be  used  by  her   independently  and  provided  no  printed  output. 

i     ."!l  -<'  rvt.jr-r-cd  for  an  electric  v-;heelchair  evaluation  and  a  feeding  system.  Fol- 

c"^!--.:!.'.-!!  s  v;c'   rt.'cc)[nmended  a  microcomputer-based  con-^un  i  cat  ion  system  in- 
■  '  .'I'inicr.     Sfie       -o  acquired  an  clectrir  wheelchair  operated  with  a  joystick. 

•  lol  low-up  a^'ter  one  month  of  system  use   indicated  that   the  recommended 

^  ..as  neeting  her  current  communication  needs  but  that  sqme  modifications  will  be 

:  -     -.^ury  to  optimize  her  usage.     For  example,  a  keyguard  would  decrease  mis-entries. 
'   ^  '^-^^^^^   ^^'^  system  for  spelling  assignments,  writing  letters  and  conversation 
software  package  provided  with  the  system.     Further  follow-ups  and  necessary 
^:  i    •  .. .  j  t  i  or,'-,  will   continue  until    the  end  of  the  project. 

yjiL-^J^.  '-'^^  21  years  old  when  first  seen  by  the  project.      e  was  diagnosed  as 

ly  delayed  and  brain  damaged  as  a  result  of  early  respiratory  trauma.  He 
i^  arL>ul  it^^rv  and  currently  uses  facial   expression,   pointing,  vocalizing  yes/no  and  some 


CO:::r:tun  I  CG  te  . 


.1 1 


Client  0  was  referred  for  a  system  which  would   encourage  initiation  of  communication 
o.-.ing  our  assessment  we  recommended  picture-based,   situation  specific  communication 
-o:jrds  or  a  communication  book.     A  board  has  been  implemented  for  his  use  in  a  classroom 
situation.     Because  c 1 i en t- i n i t i a  ted  communication  was  a  concern,  we  also  recommended  a 
.roqram  to  help  provide  motivation  for  system  use.     Follow-ups  on  the  system  and  further 
otivational   programs  will   be  conducted  until   the  end  of  the  Grant. 


The  Grant   ...   A  Bargain  At  Any  Price 

We   realize  that   the  grant  project  has  been  of  varying  degrees  of  value  to  students, 
'^'"^-^'^^^^  '  parents,   therapists,  aides  and  care  facility  personnel.     This  has  depended  on' 
'  'i^'-tH--  of  factors:     each  student's  particular  abilities,  needs,   rate  of  progress,  de- 
;--ec  of  success  with  device  funding,  willingness  or  ability  of  indivic..als  to  interact 
>.'i  th   the  student  and  so  on. 

Tnc  grant  staff   is  also  aware  of  the  contributions  that  all  of  you  have  made  to  the 

•  foic-ct  but  some  of  you  may  be  v^ondering  what  rewards  you  received,  beyond  the  psychic 
ir-cor  e  our  governor  made  so  famous  a  few  years  ago.      In  order  to  evaluate  the  methods  we 

lo  -natch  client  needs  and  goals  to  device  characteristics,  we  must  carry  out  assess- 
■<.'nrs,  communication  performance  analyses,  training  and  follow-up  procedures.  Similar 
C-nter  ;:)rocedures  would  have  cost  between  $350  and  $550  had  they  been  provided  as  regu- 

client  services. 

Tf:e  M.ri'r  has   learned   and  grown  during   the  project  and  we  h   le  you  have  too.  We 

•  -'I'l  f'^^  sh.aro  as  much  of  what  we  have  learned  as  possible  throug;,  presentations  of  papers 
: 'jM ; Col  ions  of  articles,  and  interactions  with  students  and  fellow  professionals  Each 

'-'^^  contributed  will   save  parents,   teachers,   therapists,  aides  and  others  many 
^ur-:^  o.   .r  -I.  when  we  share  our   insights  with  them. 
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Let*s  Put  On  A  Show  In  The  Barn 


Do  you  remember   (or  have  you  seen  on  the  late  late  movie)   those  old  films  in  which 
a  group  of  talented  but  unknown  young  actors »  singers  and  dancers  decide  to  put  on  a 
f'fijsicii    v.how  in  on  old  brorn?     A  biq-time  producer,  who  just  happens  to  be  in  the  area, 
->r(j'.   !  he  ^hrv.v  and   liiey  all   become   famous.     This   is  one  version  of  the  American  success 


We  thought  perhaps  some  of  you  would   like  to  "star"   in  our  own  version  of  this  by 
heginniiiG  a  non-oral    interest  group.     We  would  start  small  and  hope  to  develop  into  the 
-^e  with  workshops,  newsletters,  projects   .   .    .  who  knows  where  it  might  lead.  If 
you  j; e  interested   in  being  an  officer  or  participant,   please  contact  us  at  the  Center 
(^:,^.'Gk22)  and  we  will   try  to  get  the  show  on  the  road. 


Mary  Darlow,  the  Speech  Thera|.  st,  at  Bowling  Green  0.   H.  developed  an  original 
idea  for  implementing  the  communication  device  recommended  for  one  of  the  students  on 
the  Grant.     We  had  suggested  minlboards  specific  to  particular  situations.     In  addition 
to  constructing  a  minlboard  with  general   terms   (e.g.,  mama,  papa,   like,   love,  etc.), 
Mary  used  the  miniboard  format  for  the  student's  ASTRO  word  recognition  program.  She 
created  a  new  miniboard  each  week  with  words   (and  corresponding  pictures)   that  began 
with  the  letter/sound  the  class  was  exploring  tliat  week.     The  student  could  then  use 
his  ASTRO  rriiniboard  for  relevant  assignments. 

Barbara  Sharp,  an  instructor  at  Starr  King,   implemented  a  creative  approach  for 
:ii  s  t  i  ncui  shi  ng  between  several   students  using  Light  3eam  Indicators   (LBI's)  during  a 
:!'"out:-  lesson.     To  determine  which  beam  was  which,  Barbara  mounted  a  piece  of  trans* 
oarcr^t,  colored  acetate   (similar  to  the  "gels"  used  for  coloring   theatrical  spotlights) 
over  the  LBI    lens.     Each  user  had  a  different  color  for  his  or  her  LBI,  making  it  easier 
to  identify   the  source  of  the  beam. 

An  Apple   11   computer  system  is  being  used  at  Starr  King  School.     The  system  has 
;)roviston   for  motor  training,  word  or  sentence  selection,  and  development  of  individual 
lessons  via  the  Kid  Tyme  author  language.     Software  from  the  Minnesota  Educational  Com- 
puting Consortium  Is  also  available.     Kay  Galloway,  Vickl  Thompson,  John  Saylor  and 
Shirley  V/att  can  provide  more  Information  on  how  this  system  is  being  used. 

Hilde-  Wiilard,   Cath\   Cook,    and  Joan  Meyers  at  Laurel   Ruff  have  developed  a  variety 
techni  :.;jS  for  using  B  i  .  ssymbol  i  cs  In  language  development.     These  include  unique 
ways  or  "packaging"  materials,    instructional  approaches  and  staff  training. 

Wo  know  that  other  clients,   teachers,   therapists,  and  parents  have  made  innovative 
'•■oiJ  i  :  i  ca  t  i^)ns  of  communication  -^vstems  and  v;e  acknowledge  their  contributions  as  well. 
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We  tried  to  make  this  thank  you  list  as  comprehensive  as  possible, 
veil  as  our  thanks,   to  anyone  we  have  inadvertently  omitted.)  


Our  apologies,  as 


